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Abrikosov, A. A., L. P. Gor’kov and I. M. Khalat- 
a surface impedance of superconductors, 


_Abrosimovy, N. K., cyclotron with oblique acceler- 
ating gap, 4361 
Ackroyd, J., airborne frequency meter with digital 
output, 3622 
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Adams, R. T., and B. M. Mindes, evaluation of 
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Adawi, I., variational approach to deviations from 
Ohm’s law, 1173 
Addamiano, A., and M. Aven, properties of ZnS 
crystals grown from melt, 1640 
Adelsberger, U., practical dm-A harmonic generator, 
2260; standard-frequency transmissions from 
station DCF 77, 2857 
—— with others, quartz clocks of P.T.B., 3608 
Adirovich (Adirowitsch), E. L, distribution of 
strong fieids in solids, 1651; conductance and 
voltage transfer coefficient of semiconductor 
diode, 1802 
Adler, R., and G. Wade, beam refrigeration by large 
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— with others, new ferrolectrics of compiex form, 
195, 1263; polarization of (Ba,Sr)(Ta,Nb),O,, 
1264; ferroelectric substitutional-defect solid 
solutions, 3128 
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Alya, S. V. C., h.f. noise of tropical lightning, 2755 
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phenomena with enclosed gaps, 3777 
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transmission, 2507; test of reciprocal propa- 
gation at v.h.f., 4369 

Akita, K., with others, vertical distribution of 
scattering parameter, 2498 

Akulov, N. S., theory of ferroelectric polarization 
‘curves, 3435 

Alad’ev, A. T., life of dielectrics in h.f. fields 1334 


_ Albers, J. R., with others, Sauter theory of photo- 
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electric effect, 1934; interference of orbital and 
spin currents in bremsstrahlung and photo- 
electric effect, 1936 

Albers, K., temperature dependence of luminescence 
of CdS, 389: 

Albersheim, W. J., with others, theory and design 
of chirp radars, 3885 

Alby, B., with B. Lavagnino, differential transformer 
for resistance measurements, 2472 

Aldous, W. H., with others, high-power transmitting 
valves with thoriated filaments, 2197 


_ Aldrich, R. W., and N. Holonyak, Jr, 2-terminal Si 


negative-resistance switches, 1055 
— and others, 86-W Si power transistor, 1051 


Aleixandre, V., with J. Gonzdlez-Ibeas, coordinate 
transformer, 45 

Alekseeva, V. G., and P. G. Eliseev, effect of Bi ov 
dislocation density in Ge, 

— I.V. Karpova and S. G. Kalashnikov, lifetime of 
electrons and holes in Ge, 2808 

Alexakis, N. G., digital input for precision variable 
oscillators, 420 

Alexander, N. S., with C. A. Onwumechilli, vari- 
ations in geomagnetic field at Ibadan, 483 

Alexander, W., with H. V. Bell, diode quantizing 
circuits, 427 

Alferink, A. J., with others, i.f. video amplifiers with 
frame-grid tutes, 4048 

Alfvén, H., momentum spectrum of Van Allen 
radiation, 849 

Aliev, G. M., with others, thermal conductivity of 
Ge, 1678 

Aliev, M. G., with others, influence of impurities in 
Se rectifiers, 4396 

Aliev, N. A., and N. I. Ibragimov, effect of impurities 
on thermal conductivity of Se, 4284 

Alimov, Yu. I., with G. V. Skrotskif, effect of 
yee shape on ferromagnetic resonance, 
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Alique, M., with others, ferroresonant systems of 
circuit logic, 1887 

Alkemade, C. T. J., Brownian motion of nonlinear 
systems, 1898 

Allanson, J. T., modern network theory, 777 

Alien, F. G., T. M. Buck and J. T. Law, p layers on 
vacuum-heated Si, 3557 

_ eng others, cleaning of Si surfaces by heating, 
55' 

Allen, J. W., reverse characteristics of GaAs p-n 
junctions, 2070; GaAs as semi-insulator, 3575 

— and P. E. Gibbons, breakdown and light emission 
in GaP diodes, 3299 

Allen, L., Jr, and others, Project Jason measurement 
of trapped electrons, 163 

Allen, P. J., generating rotating polarization, 2615 

Allen, R. B., H. Bernstein and A. D. Kurtz, effect of 
oxide layers on diffusion in Si, 2056 

Alen, W. T., and C. H. Bachman, changesin trapping 
levels of ZnS, 190 

Allenden, D., feedback in electrometer design, 275 

Aligaier, R. S., weak-field magnetoresistance in 
p-type PbTe, 4310 

Allin, P, E. V., ferrite tuning of reflex Rlystrons, 2954 

Allison, J., predicting characteristics of tape 
structures, 2990 

Allred, C. M., and C. C. Cook, multiple isolated- 
input network, 4138 

Al’pert, Ya. L., and S. V. Borodina, propagation 
velocity of e.m. waves at a.f., 632 

— and D. S. Fligel’, synthesis of waveforms of 
atmospherics, 527 

Alston, W. J., III, with J. E. Draper, spectrum 
generator for testing pulse-height analysers, 278 

Althans, W., telecommunications, 1462 b 

Altschuler, H. M., andz L. O. Goldstone, network 
representations of obstacles in waveguides, 28 

Ambegaokar, V., and W. Kohn, e.m. properties of 
insulators, 

PES S., with others, field-effect measurements, 

Ament, W. S., reciprocity and scattering by rough 
surfaces, 4194 

Amick, J. A., and B. Goldstein, delineation of 
junctions in semiconductors, 203 

Amirkhanov, Kh. L, R. I. Bashirov and Yu. E. 
Zakiev, galvanomagnetic phenomena in n-type 
InSb, 3081 

Amith, A., parallel photoelectromagnetic effect, 
1659; photoconductive and photoelectromag- 
netic lifetime determination, 2028 

Amodei, J. J., converting oscilloscopes for fast-rise- 
time sampling, 3621 

Amrhein, E. M., with others, nondestructive material 
testing by microwaves, 2487 

Anastasevica, V. S., equilibrium conditions for 
electron beams, 4172 

Andelin, J. P., Jr, with R. L. White, energy levels 
for rare-earth ions, 1332 

Anderson, A. E., with J. W. Coltman, resolving 
power in electronic imaging, 2911 

— with others, image intensification by transmission 
secondary-electron emission, 3682 

Anderson, E. E., J. R. Cunningham, Jr, and G E. 
MCD UIE, magnetic properties of mixed garnets, 
171 

Anderson, G., with offers, ultrasonic attenuation 
unit, 2588 

Anderson, H. R., increase of cosmic-ray intensity, 
1574 

Anderson, J. C., internal ferromagnetic resonance 
in Co particles, 1705; measurement of complex 
permeabi‘ity by discria inator, 2474 

— and B. Donovan, internal ferromagnetic resonance 
in magnetite, 1706 

Anderson, J. M., low-noise electron-beam plasma 
amplifier, 455; electron energies in cold-cathode 
He discharge, 2297; microwave detection and 
harmonic generation by Langmuir probes, 4143 

— and L. A. Harris, negative-glow plasma as 
cathode, 4430 

Anderson, J. R., electron-beam flow in super- 
imposed magnetic fields, 1825; noise measure- 
ments on M-type backward-wave amplifier, 2956 

Anderson, J. S., E. A. Faulkner and D. F. Klemperer, 
analysis of composite spectral-sensitivity func- 
tions, 3888 

Anderson, K. A., luminescent effects in photomulti- 
plier tube faces and Cherenkov detectors, 626 

— and others, observations of solar cosmic rays from 
flare, 477 

Anderson, L. J., with S. Weisbrod, computing refrac- 
tive effects on radio waves, 299 

Anderson, P. A., work function of Au, 960 

— and A. L. Hunt, effect of O, on work function of 

- Ba, 959 

Anderson, R. L., Ge-GaAs heterojunctions, 3561 

— and M. J. O'Rourke, vapour-grown variable- 
capacitance diode, 3674 

— with others, properties of vapour-grown Ge 
junctions, 3673 

Anderson, V. C., digital array phasing, 4090 ‘ 

Anderson, W. L., N. J. Beyers and B. M. Fannin, 
computed and observed atmospheric refraction, 
636 

Anderson, W. W., with M. E. Hines, noise perform- 
ance theory of Esaki-diode amplifiers, 2278 : 

Andra, W., and others, spontaneous magnetic aniso 
tropy in thin films, 2081; anisotropy in perni- 
alloy films, 2457 i 

— with O, Stemme, anisotropy induced by magnetic 
field in Ni films, 2842 2 

Andreasen, M. G., synthesis of bent waveguide, 16; 
H,, waves, short junctions for, 3714, smooth 
junctions for, 3715 ‘ 

Andress, B., and E. Mollwo, edge luminescence of 
ZnO, 4271 


Andrews, C. L., analogue study of h.f. diodes, 4435 

Andrieux, G., J. Cayzac and C. Ducot, R/T equip- 
mony for propagation by tropospheric scatter, 

1657 

Angel, Y., and J. Bonnefous, analogy of ferroelectric 
to ferromagnetic phenomenon, 1259 

Angelakos, D. J., image-line coupler, 1106 

Angermiller, E., technical equipment for tele- 
vision tower on Ochsenkopf, 680 f 

Angulo, C. M., and W. S.C. Chang, terminal admit- 
tance of semi-infinite dielectric rod, 389; 
launching of surface waves by parallel-plate 
waveguide, 1879 

Ankerman, P. W., and R. A. Rubega, bistatic 
scattering from flat plates, 3339 

Antell, G. R., and D. Effer, preparation of InAs, 
een GaAs and GaP by vapour-phase reaction, 

Antipin, M. V., with Ya. A. Ryftin, resolving power 
of television camera tubes, 3662 

Aono, Y., with others, positive ion density measure- 
ment in ionosphere, 3098 ; 

Apel, K., and P. Berweger, gas-filled tubes for high- 
speed counting, 2575 

Appel, J., thermomagnetic effects in nonpolar 
isotropic semiconductors, 555; transport pheno- 
mena in metals, 2290; magnetic variations of 
thermoelectric power in semiconductors, 3152 

Apple, E. F., ZnS phosphors with P, As, Sb 
coactivators, 188 

_ ane J. S. Prener, infrared emission in ZnS-Cu, 
3531 

— and F. E. Williams, donor-acceptor luminescent 
centres, 187 ¢ 

Arajs, S., and D. S. Miller, spontaneous magneti- 
zations of Gd alloys, 1704 

Araki, H., with H. Baba, preparation of hyper-pure 
Si for semiconductor use, 3553 

Araki, S., with others, self-reciprocity condenser- 
microphone calibration, 374 

Arams, F. R., maser operation with signal frequency 
higher, 1164 

— and S. Okwit, packaged tunable maser, 2667 

Arbell, H., and A. Halperin, thermoluminescence of 
ZnS, 2403 

Archard, G. D., trajectory plotting in electron guns, 
355 P 

Ardenne, M. von. See von Ardenne, M. 

Arendt, P. R., frequency scintillations of satellite 
signals before and after Argus experiments, 3496 

— with H. P. Hutchinson, ionospheric scintillations 
of satellite signals, 2361 

Argyres, P. N., quantum theory of transport in 
magnetic field, 2318 

— and L. M. Roth, theory of conduction in high 
magnetic fields, 2681 

Ariya, S. M., and N. I. Bogdanova, conductivity of 
Ti and V oxides, 1697 

Arman, L. T., and B. Armstrong, South Lancashire 
radiophone service, 1017 

Armand, N. A., propagation of surface waves along 
many-wire system, 3359 

Armstrong, B., with L. T. Arman, South Lancashire 
radiophone service, 1017 

Armstrong, H. L., calculating current gain of 
junction transistors, 1811 

Armstrong, R. A., with C. R. Crowell, work function 
of Ag, Na and K, 235 

Arneth, R., infrared absorption of ZnO crystals, 3183 

Arnold, C. G., and others, high-capacity microwave 
relay system, 2901 

Arnold, G. W., and W. D. Compton, threshold 
energy for lattice displacement in a-Al,O;, 1725 

Arnold, G. W., Jr, defects in quartz, 3904 

Arnold, J. S., and D. L. Hood, clock system for 
testing magnetic drums, 1352 

Arnoldy, R. L., R. A. Hoffman and J. R. Winckler, 
observations of Van Allen radiation regions, 3474 

— with others, observations of solar cosmic rays 
from flare, 477 

Arp, F., contrast of television picture tubes, 3294 

errote A., and H. Sato, transitions in Fe-Al alloys, 
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— with H. Sato, transitions in Fe-Al alloys, 240 

— with others, magnetically dilute systems, 457 

Le wide-band f.m, with capacitance diodes, 
153: 

Asada, T., and others, decay properties of ZnS-Ag 
phosphors, 2771; annealing of y-ray damage in 
Ge, 3180 

Asakawa, T., minority-carrier lifetime in Si, 3160 

Aschenbrand, L. M., with others, artificial electron 
clouds, 2364, 2365, 2366, 2732, 3095, 3841 

Aschner, J. F., and others, double-diffused Si h.f. 
switching transistor, 4064 

Ashkin, A., and L. D. White, partition noise at 
microwave frequencies, 4442 

— W. H. Louisell and C. F. Quate, fast-wave 
couplers for parametric amplifiers, 1449 

— with T. J. Bridges, microwave Adler tube, 2204 

Ashley, A. H., and E. U. Cohler, solving noise 
problems in computer memories, 2240 

Ashman, L. E., with J. Preston, temperature- 
regulated ignition source, 

Ashwell, G. E., ani C. S. Fowler, phase-measuring 
equipment, 3227 

— with others, deviation of waves at coast-line, 633 

Askar’yan, G. A., acceleration of charged particles 
in e.m. waves, 4165 

Assenheim, J. G., with D. E. Clark, measurement 
of magnetoresistance effect,.1338 

Atalla, M. M., and E. Tannenbaum, 
oxidation effects in Si, 3921 

Atkin, J., H. J. Bikel and M. Weiss, simulation of 
radar clutter, 173 

Atkins, K. R., R. Donovan and R. H. Walmsley, 
impurity conduction in n-type Si, 3558 

Atkinson, J. H., and V. Perez-Mendez, gas Cherenkov 
counters, 625 

Atkinson, M. P., with D. L. A. Barber, displacement 
measurement using optical gratings, 2133 

Atlas, D., subhorizon radar echoes by scatter 
propagation, 640 P 

Attard, A. E., with others, recombination processes in 
p-type InSb, 576 

Atti, E., high-transconductance wide-band c.r. gun, 
2573 


thermal 


Atwater, H. A., microwave measurement of carrier 
lifetimes, 3157 

Auer, W., coupling to transformerless output stage, 
1913 


Augustin, E., phase multiplier, 987 

Augustine, F., and D. R. Hale, topography and 
etch patterns of synthetic quartz, 3902 _ 

Aukerman, L. W., electron irradiation, of InAs, 
1293, of InSb, 1299 

— and R. K. Willardson, Hall coefficient in GaAs, 
3186 

Auld, B. A., synthesis of symmetrical waveguide 
circulators, 26 

Austin, I. G., infrared Faraday rotation in InAs 
and InP, 3948 


while the word 


Austin, W. E., with J. H. Leck, electrometer ampli- 
fier using variable feedback, 1734 

Auth, J., and R. Ridder, charge-carrier diffusion in 
Cds, 182 

Aven, M., with A. Addamiano, properties of ZnS 
crystals grown from melt, 1640 

Avignon, Y.,and M. Pick-Gutmann, solar cosmic rays 
and type-IV bursts, 4206 

Avinar, M., edge photoconductivity of CdS, 534; 
Au-activated (Zn, Cd)S phosphors, 4275 

— and G. Meijer, V-activated Zn and Cd sulphide 
and selenide phosphors, 3121 
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Baba, H., and H. Araki, preparation of hyper-pure 
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Zisk, Ss H., e.m. transients in conducting media, 
41 

Zine phase comparison of frequency standards, 

71 


Zitter, R. N., A. J. Strauss and A. E. Attard, recom- 
bination processes in p-type InSb, 576 

Zlatev, M. P., group-number method of studying 
e.m., field, 1558 

Ziotykamin, C., theoretical study of klystron power 
amplifiers for u.h.f., 3328 

Zmuda, A. J., upper-air magnetic field and iono- 
spheric currents, 1987; ionospheric e.s. fields 
and equatorial ¢lectrojet, 4244 

Zotova, N. V., and D. N. Nasledov, InAs Hall 
generator tor measurement of field strength, 4342 

Zubakovy, V. D., detection of signal in normal noise, 
172 

Zucker, J., mobility in high-resistivity Ge, 3169 

Zuleeg, R., micropyramids on Ge, 221 

— with V. W, Vodicka, transistor operation beyond 
cut-off frequency, 4420 

Zurheide, F. W., with O. B. Young, heavy cosmic 
Tays near geomagnetic equator, 1575 

Zwerdling, S., K. J. Button and B. Lax, Zeeman 
effect of impurity levels in Si, 3927 

— and others, oscillatory magneto-absorption in 
See 227; impurity levels in semiconductors, 

5 

Zwicker, E., graphical method of loudness deter- 
mination, 3349; threshold of pressure on ear, 
3350 

— with others, sound intensity and loudness, 2216 

Zworykin, V. K., and L. E. Flory, electronics guides 
your car, 281 

Zylbersztejn, A., impact ionization in Si, 3926 


24. 


A 


Absorption, (See also Ionosphere; Resonance; 
Wave Propagation) 


acoustic, by compressional relaxation in liquids, 
1094 


flow-resistance instrument for material testing, 
2971 
of linear arrangement of single resonators, 2593, 
3352 
measurements in echo chambers, 741 
multiresonant absorbers for noise reduction, 1102 
oscillation of air particles in porous models, 1095 
by sound-proofing in diffuse sound field, 1096 
of wall resonators, 1852 
of e.m. waves, by multilayer structures, 3454 
of plasina at r.f., 3799 
microwave, by atmospheric gases, 2699 
in dilute solutions, 4164 
in flames, 1567 
thin-layer absorbers for, 1966 
ultrasonic, instrument for pulse measurements, 
2588 
in liquids, measurement by interferometer 
method, 2 
in metals in magnetic field, 1843 
in Pb, effect of transverse magnetic field, 1093 
Acoustics, (See also Absorption; Diffraction; 
Sound; Ultrasonics) 
amplification factor of converging beams in 
focusing system, 2973 
anechoic room of C.N.E.T., 1097 
architectural, audience and seat absorption, 3710 
ces Stratford (Ontario) Festival Theatre, 
diffusion of sound in studios, 4086 
integrated auditorium design, 1477 
measurements in Liederhalle, Stuttgart, 2591 
models in auditorium design, 2595 
reverberation chamber with nonparallel walls, 8 
Sabine reverberation equation and sound power 
calculations, 1476 
sound levels in rounded corners and edges of 
rooms, 4087 
engineering principles and electroacoustic instal- 
lations, 
measurements, frequency-sweep test equipment for 
1-60 ke/s, 2586 
integrator with e.s. squaring device for reflection 
pattern analysis, 2592 
low-reflection anechoic chambers with toothed 
panels, 4081 


Acoustics, measurements, production of random 
sound field in reverberation chambers, 1468 
pulse technique for echo tests, 1469 
of radiation force, 1845 
of reverberation, semi-automatic analyser jor, 
3343 
of sound diffusion in reverberation chambers, 1850 
of vibration based on characteristics of ear, 730 
momentum and radiation stress, interpretation of, 
3708 
Aerials, (See also Lenses, microwave) 
aircraft, flight evaluation of, 4107 
aperture-type, circular, design for narrow beam 
width and iow side lobes, 3376 
radiation patterns of, 1868 
transient behaviour of, 3373 
arrays, back-scattering cross-sections of cylirfdrical 
wires, 3370 
circular, for omnidirectional radiation, 1874 
comparison of time-averaged product system 
and intraclass correlator, 1463 
complex, analogue computer for calculations on, 
223: 


dielectric-rod, for u-h.f., 1882 
for direction-finding, 2219 
end-fire, waveguide systems for, 3726 
wide-band, using tapered Yagis, 2236 
helical-element, mutual impedance in, 393 
impedance parameters in, variational approxi- 
mations for, 1873 
linear, with arbitrarily distributed elements, 4109 
co-phased, analysis of, 390 
multitiered, v.h.f., power gain of, 4110 
pattern-synthesis design methods, 1121 
rotating, for 16 Mc/s, 3371 
scanning, using discrete elements, 1875 
slot, on cones, radiation from, 396 
polar diagram of, errors in, 4111 
steerable, for h.f., 391 
u.h.f., 3-element, for reflected-wave suppression, 
1754 


Yagi, phase velocity aiong, 392 
balanced, with direct coaxial feed, performance 
of, 1119 
beam-steering by frequency scanning for aircraft 
use, 3005 
cheese-type, scattering from feed of, 398 
in conducting medium, magnetic field of immersed 
e.m. sources, 1497 
dielectric, HE,,-mode characteristics of, 1867 


Aerials, dielectric, horn-type, 3728 
rod-type, variational expression for terminal 
admittance, 389 
diplexers for television transmitters, 2542 
dipole, conductance of, 1870 
with e.m. coupling to 2-wire line, 1871 
family of, resistance of, 3723 
folded, coupled, theory of, 4106 
loaded, in imperfectly conducting cylinder, 
response of, 3722 | 
incorporating 220-Mc/s parametric amplifier, 
“3001 , 


directive, ‘backfire’ type, using Yagi and plane 
reflector, 1122 
gain and efficiency of, effect of size on, 1498 
duplexes circular-polarization, for mm waves, 
363 


for earth satellites, spiral slot system for spherical 
surface, 2232 

earthing systems, radial, magnetic-field distribu- 
tion measurements for monopole, 41 

effective noise temperature due to oxygen and 
water vapour in atmosphere, 36 

gain of, with elliptical radiation pattern, 3368 

helical, bifilar, 2618 

horn, X-band, with elliptical polarization, 2238 

leaky-waveguide, 1880 

flush-mounted, 1881 

1.f., top-loading techniques for, 3364 

log-periodic, broad-band, review of, 3369 

loop, circular, expressions for radiation fields of, 
3366 


with resonant core, impedance characteristics of, 


3721 
square, coupled, impedance of, 2616 
thin-wire, embedded in spherical medium, 


radiation properties of, 1877 
mast and tower structures for, 2229 
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metal-disk artificial dielectrics for, phase change 
in, 4116 : 

m.f., earthed-base, mast-type, matching syste) 
for, 2231 oe y 

microwave, conically tapered at coaxial junction, 
impedance measurements on, 1118 

using passive reflector, gain and field calcu- 

lations, 762 

monopole, top-loaded, electric field at ground 
plane of, 3365 

noise from thermal r.f. radiation of ground and 
atmosphere at 1420 Mc/s, 2013 


Aerials, polarization rotation technique for, 2615 


power densities in Fresnel region, 759 
radar, side-lobe reduction by auxiliary aerials, 2233 
radiation patterns, synthesis with sources on 
conical surface, 3378 
for radio astronomy, aperture-type, square, 
response to thermal point source of 
radiation, 3002 
development of, 1872 
reflector-type, parabolic, calibration using r.f. 
sources, 3007 
resolution of 3 patterns derived from one 
aperture, 1499 
at Stockert observatory, 3006 
synthesis of, 3724 
receiving, communal, 2227 
reduction of side-lobe level and beam width of, 
3004 
reflector-type, for auroral research, 2752 
calculation of polarized radiation, 3375 
corner, design of, 39 
impedance of, 3377 
radiation patterns of, 4114 
slot-excited, for band V, 4115 
for microwave Fabry-Perot interferometer, 40 
with multiple feed for radio link, 38 
parabolic, with central feed, 2620 
with helical feed, 2619 
as ‘prisms’ for microwave links, 37 
spherical, for wide-angle scanning, 397 
rhombic, horizontal radiation patterns for s.w. 
reception, 760 
multiple, 2617 
rhombic and rectangular, for vertical ionospheric 
sounding, 4108 
sinuate, radiation characteristics of, 1876 
slot, with coupled dipoles, 4112 
with variable coupling, 3372 
slotted-cylinder, elliptic, radiation patterns of, 
3727 
pattern synthesis for, 761 
slotted-waveguide, propagation constants for 
travelling-wave modes in, 1878 
for space communications, 1120 
spiral, equiangular, 1869 
surface-type, effective area with non-cophasal 
loading, 4113 
SESSA cylindrical, application for radar, 


reactive-cylinder, resonance effect with line- 
source excitation, 1501 
scanning tyes using corrugated conductor, 394, 


surface-wave launching by parallel-plate wave- 
guide, 1879 

switching system, for W/T station, 2230 

television, directivity patterns of, 3003 

testing station at Briick, 34 

transmission-line type, for missiles, 3367 

transmitting, cylindrical, current-wave analysis 
for, 4103, 4104 

in dissipative medium, 4105 
v.h.f. and television, using mast as reflector, 3000 

vertical, theory of wave propagation in flanged 
coaxial system applied to, 3713 

v.h.f., oe simultaneous transmission and reception, 


v.lf., dipole, for ionospheric investigations, 1496 
wavecuides obliquely mounted in metallic screen, 


wide-band, feed-point design for, 2999 
Yagi, cane of obtaining maximum gain from, 


uniform and linearly tapered, 3374 


Alloys, Au-Mn, susceptibility and resistivity of, 963 


ee eee. deviations from Matthiessen’s rule, 


noble-metal, for semiconductor contacts, 982 


Amplification, parametric, electron-beam devices 


and application of, 4076 


Amplifiers, (See also Circuits; Valves) 


a.f., with a.g.c., for speech-level variations, 3763 
push-pull, coupling of loudspeakers to trans- 
formerless stage, 1913 
cascaded, multistage, stability of, 793 
coupling, tunnel diode for, 2262 
d.c., drift compensation in, 2264 
with electroluminescent and photosensitive ‘ele- 
ments, 442 
based on electron-beam interaction with plasma 
F of cold-cathode discharge, 455 
ih stagger-tuned and band-pass circuits in, 3414 
low-impedance, with combined feedback, 3416 
magnetic, application of transistors in, 4145 
capacitively coupled, 2659 
core design data for, 595 
with diodes, 2657 
without diodes, 2656 
miniature, h.f., for sensing storage systems, 3419 
se synchronous-switch coupling for, 


parallel-connected, analysis of, 1914 
performance evaluation of, graphical method 
for, 2658 
self-demagnetization effects in, 1915 
‘variable-p’, 434 
winding capacitances in, 2660 
3-phase bridge, theory of, 3418 
maser, a.m.-type signal from 
system, 84 
using Cr-doped TiO,, 2274 
formation and focusing of NH, beams for, 2312 
frequency of, influence of fluctuation in number 
of molecules on, 3802 
mm_-A, c.w., using Fe*+ in TiO,, 2669 
tunable, 82 
molecular-beam, operating characteristics of 
deduction of, 1920 . 
molecular-beam focusers for, analysis of, 2314 
molecular-beam formation by long parallel tubes 
for, 2313 


inverted spin 


Amplifiers, maser, NH,-beam, operating characteris- 


tics of, 800 

operating frequency of, 1921 

for testing relativity principle, 444 
nuclear-quadrupole system for, analysis of, 2315 
packaged tunable unit for L band, 2667 
phase distribution effects in, 2272 
reflection-cavity, optimum width for transition 

in, 2665 

relaxation time and multiple-pumping effects 


CO 


negative-resistance, 


parametric, 


in, 2666 
review of, 83 . 
ruby, low-frequency, double pumping scheme 
for, 439 
operating at 77°K, 1533 
pulsed-field, for mm waves, 1923 
silvered, cavity-type, 85 
tuning arrangements for X band, 1534 
X-band, with signal frequency higher, 1164 
8-level, S-band, 438 
solid-state, development of, 1919 4 
based on electron transitions in semicon- 
ductor, 3423 
for mm and sub-mm waves, 3037 
negative L and C in, 3035 
nuclear polarization effects in, 3036 
principles and design of, 1163 
travelling-wave, theory of, 3421 
for 1420 Mc/s, characteristics of, 4152 
spin-spin energy transfer and operation of, 797 
‘staircase’-type, measurements of fast passage 
in multilevel spin system for, 4151 
strong-field, oscillation voltage of, 1165 
self-oscillator based on proton spin resonance 
in polarized water, 798 i 
sub-mm-wave, using cyclotron resonance in 
semiconductors, 3038 
using Na atoms, 1924 
travelling-wave, noise temperature measure- 
ments on, 1922 
weak-field, 2-level, self-oscillator, 3463 
2-level, modulation effects in, 2668 : 
3-level, as detector at high microwave frequencies, 
1169 
zero-field, X-band, 799 


maser and parametric, gain and noise properties 


of, analysis of, 1918 
relative performance of, 2271 


negative-capacitance, noise in, 1531 
negative-conductance, noise figure of, 2277 


with nonideal circulator, analysis of, 91 
noise-factor definition for, 
157 
tunnel-diode, 3043, 3305 
cascading technique for, 3044 
noise theory for, 2278 


output, push-pull. cathode-conpled, 433 


unity-gain, high-stability, 2267 ‘ 
cavity-type, transmission-matrix 
analysis of, 4155 
degenerate, phase relations in, 87 
diode capacitors for, thin-base, 441, (D)3429 
using diode-loaded helix, 2673 
distributed, extension of mode theory to, 3045 
electron-beam, with e.s. focusing, 4077 
extension of theory for, 2566 
using fast cyclotron wave, 2203 
tast-wave couplers for, 1449 
kinetic power theorem for, 1066 
with lower-frequency pumping, 4075 
microwave Adler tube for, 2204 
with quadrupole field, 361 
ferroelectric, 4156 
ferromagnetic, with longitudinal pumping, 2671 
microwave power absorption observed in Y-Fe 
garnet, 1532 
performance limits for, 3041 
travelling-wave, gain of, 92 
gain, bandwidth and noise figure of, 3040 
history of, 2670 
as L-band limiter, 2672 
with lower-frequency pumping, 1925 
matrix analysis of, 4154 
noise figure of, 86 
noise-temperature measurement using trans- 
former coupling, 1166 
using nonlinear transmission lines, 2275 
one port, performance of, 4153 
operation of, 1535 
periodically distributed, mode theory of, 1170 
using plasma or electron beam, theory for, 4159 
using propagating circuits with time varying 
reactance, 801 
semiconductor-diode, 3426 
Ag-bonded, 3042, 4158 
expressions for noise temperature and pump 
power, 3427 
GaAs point-contact, 803, 804 
Ge p-n-junction, 805 
single resonance, theory of, 3424 
superregenerative, self-quenching in, 88 
theory of negative-resistance transmission line 
with distributed noise generators for, 3039 
using iranera sion lines with periodic loading, 


travelling-wave, saturation effects in, 1927 
theory of, 1926 
transmission-line type, noise figure for, 802 
unidirectional, design of, 3425 
Naractor tyes gain stabilization method for, 


variable-capacitance, noise calculations for, 1536 
wave-type, energy relations in, 89 
220-Mc/s, fitted to A/2 dipole, 3001 


pulse, anode-cathode follower for inverting negative 


_ Pulses, 2655 
single-valve, relations for, 430 


push-pull, asymmetric, low-irnpedance, 3415 


class-AB, distortion in, 2263 
‘isodyne’ phase splitter for, 2266 
with negative voltage feedback; 794 


valve, distortion correction using metallic rectifiers, 5, 


795 


negative-feedback, overmodulation effect 
2268 


pentode, distortion in, 431 


in 


Analysers, acoustic, based on characteristics of ear, , 
730 


amplitude, for probability density functions, using g 


transistor ‘slicer’, 1737 


for signal amplitude distribution measurements. , 


610 


pulse, 2000-channel, for neutron spectroscopy, 3626 3 


spectrum, for video frequencies, 


waveform, with graphical input, for amplitude ane 4 


hase spectra of transient function, 991 


Antiferromagnetic materials, MnF,, microwave 


Faraday rotation in, 2076 


Astrophysics, cosmic discharges, temperature for r 


nuclear reactions in, 834 
electric charges on stars, hypothesis for, 2324 


Atmosphere, (See also Ionosphere; Troposphere) 
artificial electron clouds in, 2364, 2365, 2366, 2732, , 


3095, 3841 
conductivity values for 35-80 km, 873 
interrelation with solar corona, 491 


inolecular refractivity applied to radio meteorology, , 
870 


r.f. refractive index, contour maps, 871 


C.R.P.L. model for variation with height, 872 


Japanese data on vertical distribution, 4249 
models for, (D)4010 


structure of, from meteorological and radiosonde ¢ 


measurements, 3094 


unusual noise emission and absorption at 80 | 


Me/s, 1618 
upper, densities of O, in mesosphere, 493 
density of, revised model for, 2363 
e.m, properties at high temperature, 1959 
energy sources of, 1604 bees. 
excitation of oxygen 5577 emission in, 898 


exosphere, hydromagnetic wave ducts in, 1225 


review of investigations of, 3107 
and interplanetary space, 3069 
large-scale irregularities in winds, 2375 
nitrogen ionization in, 3096 
relation to radiation belts of earth, 3108 


structure of, from rocket and satellite measure- 


ments, 3097 
turbulence at meteor heights, 147 


winds in, determination from radio observations 5 


on meteor trails, 891 


up to 400 km, model derived from rocket and | 


satellite data, 1605 


Atmospheric electricity, intracloud and cloud-to- - 


ground discharges, 3109 
lightning, flash with 54 current surges, 3510 
local flash counting, instruments for, 3511 


v.Lf. radiation spectra of cloud-to-ground dis- - 


charges, 166 


lightning counter, cold-triode, results obtained in 1 


Sweden during thunderstorm period, 
due to sandstorms and volcanic eruptions, 2014 
thunderstorms, electrical structure of, 3866 


location by ‘time-of-arrival’ measurements of 


atmospherics at several stations, 3874 
theories of electrification, 165 


of, graphical method for determining, 1766 
dawn chorus, effect of latitude on diurnal maxi- 


mum, 906 
study in Australia, 3871 


directional observations, at spaced stations, 525 


at 4-5 ke/s, 524 
effect of nuclear explosions on, 1768 


Atmospherics, amplitude probability distribution | 


geomagnetic noise observations, comparison with 
intensity expected from Cherenkov radiation 


mechanism, 3520 
at h.f., associated with tropical lightning, 2755 


hiss and micropulsations associated with sudden 


commencement, 1228 
lightning generator for use at sea, 4056 


measurement equipment for 15 kc/s-20 Mc/s, 2504 


noise grades for India, 2156 


noise measurements, at l.f. and v.l.f. in Canada, 


3875 


in range 15-500 kc/s by aural comparison 


method, 1378 


Atmospherics, observations at 4-6 kc/s related to 


magnetic-field variations, 2018 
recording of, C.N.E.T. method for, 1010 
r.f. noise envelope at 10 kc/s, 4024 

sweepers, 1625 


v.1.f., comparison of different frequency bands, 1624 


correlated with auroral-zone 
1227 


micropulsations, 


Doppler-shifted cyclotron radiation from exo- 


sphere as source of, 2017 


energy flux from cyclotron radiation model, 4253 


E-W and W-E propagation study using, 4004 
frequency spectra measurements of, 1767 


waveform analysis for determination of ionospheric 


height, 1614 


waveforms of, compared with long-distance 1.f. 


signals, 527 
phase characteristics deduced from, 2881 
whistler medium, telluric origin of, 905 


whistlers, correlation with lightning discharges, 


2383 
current-jet hypothesis of generation, 3872 
direction-finder data on, 1229 


Amplifiers, push-pull, self-balancing, 2265 
valve phase-splitting circuits for, wide-band 
design data, 1158 
RC-coupled, with 60-Mc/s bandwidth, 432 
stagger-tuned, for f.m, signals, 3761 
transistor, a.f., constant-volume, 1160 


occurrence frequency related to geomagnetic 
activity, 2019 

penetration through ionosphere, 3873 

propagation theory for, 1759 

sources near Ireland related to, 526 

summary of activity at Washington, D.C,, 2382 


for sound broadcasting, 435 
a.f. and carrier-frequency, 3420 
analysis of split-load stage for, 2663 
application of transductors in, 4145 
cascode, analysis of, 1159 
class-B, temperature stabilization of, 2269 
d.c., chopper-type, wide-range, 4148 
ene tod using modified hybrid parameters, 
distributed, 1162 
effects of feedback in, 81 
feedback, nonlinear effect in, 4150 
h.f., design data for, 796 

nonlinear distortion in, 3034 
me Te impedance, 4146 
i.f., stabilized, design 
Lf. 436 aed 
with linear phase response, 4147 
low-noise, design of, 2661 
narrow-band, 4149 
neise characteristics of, 779 
stability and static gain of, 79 
stabilization, using Si resistor, 80 
stabilization of operating point in, 2664 
thermal current drift in, 1917 
video, design of, 1161 
8 kc/s-130 Mc/s, 2662 


trapping of, theory of, 2753 
whistlers and chorus at South Pole, 3870 


whistlers and v.].f. phenomena at Godhayn, 170 


0-5-25 c/s, measurements of, 3519 
below 1 kc/s, sources of, 4252 


2-40 kc/s, associated with geomagnetic disturb- 


ances, observed at Sydney, 2384 


5-ke/s, related to geomagnetic disturbances, 3521 
sources in outer atmosphere associated with 


geomagnetic disturbances, 2754 
20-kc/s, at time of local aurorae, 3110 


11-Me/s, narrow-band amplitude distribution of, 
3248 


Attenuation, measurement of, 
_ recording method for, 608 
microwave, 3623 


frequency-sweep 


Attenuators, ‘decimal’-type, with constant-resistance 


divider, 4137 

design of, 415 
Aurora, activity, 
emission, 1619 


correlated with hydrogen-line 


related to absorption and scintillation of r.f. 


_ _ sources, 1620 
aerial for propagation studies on, 2752 
artificial, due to nuclear explosions, 1621 


association with v.l.f. hiss observed at Byrd 


Station, 3869 


australis, observations at N.Z. antarctic stations, 
3514 


with type-B spectrum, 520 
correlation with magnetic disturbances, 3515 
distribution in central Canada, from v.h.f. observa- 
K tions, 3868 
diurnal variation of, relation with geomagnetic 
je disturbance, 167 
inner-zone formation of, 519 
ionization, movement of, 3513 
1.f. noise from, 168 
and magnetic bays, sdlar protons as cause of, 169 
monochromatic arc at low latitude, 904 
and nightglow, observations in Norway, 899 
nightly variation at subauroral station, 2016 
oblique reflections from, daytime maximum of, 1622 
particle motion related to polar disturbances, 2015 
radar Schocs from, anomalous, from 17° latitude, 
geometry of, 3516 
at Invercargill, N.Z., 2380, 2381 
observations at u.h.f. using Doppler effect, 523 
observations at v.h.f. of high-altitude echoes, 522 
observations at v.h.f. and u.h.f., 521 
related to radar parameters, 3518 
at 41 Mc/s at Ithaca, 4250 
spectroscopic observations 10th Feb. 1958, 903 
subvisual arcs, observations at middle latitudes, 900 
v.h.f. back-scatter measurements at different 
‘ frequencies, 4251 
visual, association with radar echoes, 3517 
horizontal movements of, Halley Bay measure- 
ments of, 518 
observations at antarctic bases, 901 
during winter, 902 
theory of structure of, 3512 
zones, shape of, 2378 
southern, geometry of, 2379 


B 


Batteries, (See also Power supplies) 
wet, ammonia-vyapour-activated, 334 
Bolometers, metal-foil, sensitivity of, 615 
Ni, sensitivity and response limit of, 3228 
superconducting, criteria for choice of, 3989 
Book notices and reviews, Cosmic Electro- 
dynamics, 907 
Electronic Digital Computers, 768 
Introduction to Monopulse, 1240 
The Magnetorlonic Theory and Its Application to 
the Ionosphere, 1230 
Noise in Electron Devices, 1458 
Breakdown, pre-breakdown phenomena in uniform 
fields, 3776 
spark-type, in enclosed gaps, 3777 
Bridges, a.c., error reduction method for, 3619 
off-balance, for capacitance measurement, 3620 
Wagner-earth and capacitance-neutralizing cir- 
cuits for, 1345 
for impedance measurements at a.f., 1736 
r.f., for liquid-dielectric measurements, 4346 
Broadcasting, common-carrier multichannel cable 
system, for 4 television and 4 radio pro- 
grams, 4052 
noise reduction by pre-emphasis and de-emphasis 
in, 4055 
geroadcasting, program switching and monitoring in, 


reciprocal control of dynamic range, 1019 
Erereophenic, combined a.m./ph.m, system for, 
2 


single-carrier, a.m./f.m., 662 

summary of present position, 4036 

\ime-multiplex system for, 1775 
technical problems of, 4455 


C 


Cables, coaxial, capacitance measurernent during 

manufacture, 1731 

as filters for dm A, 4096 

junctions for, m-way hybrid, 2981 

Inicrowave terminations for, characteristics and 
relative cost of, 1488 

multichannel systems using, 11 

pelyetnviones y-ray-induced conductivity in, 


reflection-coefficient curves for compensated 
discontinuities on, 1487 
Capacitance, measurement of, counting-rate meter 
for, 2869 
precision methods for, 2123 
measurements on coaxial cables during manu- 
facture, 1731 
Capacitors, annular-plate, impedance and dimen- 
sions of, 770 
breakdown strength of, formula for, 412 
calibration of, by step-up methods, 3735 
conical, coaxial, advantages of, 3734 
cylindrical, 3-terminal, with thin films on elec- 
trodes, 2248 
impregnated-paper, reliability and life of, 771 
life of, temperature and voltage dependence of, 413 
mica, mechanisms of failure in, 3398 
moisture diffusion in, 2629 
vibrating, for d.c. measurements, 1516 
Cathode-ray oscillographs, conversion for fast- 
rise-time sampling, 362h 
graphical reproduction of repetitive traces on, 
photomultiplier method for, 612 
multibeam, for shock-wave studies, 4347 ‘ 
pattern-recognition techniques for synthesis of 
parallel adder circuit, 407 
for probability density measurement of random 
signals, 1349 
sampling-type, for mus pulses, 2482 
stroboscope for fractional mys pulses, 4348 
storage-type, for transient phenomena, 1350 
vectorscope, for chrominance signal display, 1029 
Cathode-ray tubes, (See also under Television) 
cathode-temperature measurement techniques for, 
2958 
e.s., with single-bend deflection plates, design 
curves and distortion calculation, 3701 
high-transconductance wide-band electron gun for, 


mass-production tests of astigmatism in; 3700 
multidimensional display unit, 3699 
triode gun with beam-former electrode for, 1454 
Cathodes, (See also Electron emission; Photo- 
cathodes) 
cold, using Cu,O as barrier layer, 4425 
field-emission, highly stable, 3319 
materials for, 3956 
MgO, 350 
activated by light pulses, 1439 
emission from, in low-pressure discharges, 352 
emission pprepen ties of UC-coated W filament, 
39 


heated, field-emission, stability and life of, 3318 
oxide, anode luminescence in receiving-type valves 
with 
anode surface effects in diodes with, 2193 
breakdown between filament and sleeve, 4428 
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charge localization after discharge on, 3052 

conductivity of, 2561 

current fluctuations in, 351 

determination of true activator contents in, 4427 

effect of doping on activator diffusion in Ni, 1440 

electron-microsco} study of decomposition 
process in, 3322 

evaporation and diffusion rate measurements 
on, 2192 

interface-layer investigation by X-ray diffraction, 


niigration of Mg and Si activators in, 4426 
test valve for, 2948 
W, impregnated, poisoning of, 2949 
planar, low-wattage, for electron-beam devites, 


plasma, negative-glow, noise in amplifier valve 
using, 4430 
Circuits, (See also Networks) 
cathode-follower, White-type, transient analysis 
of, 3762 
counter, binary, based on frequency-script tech- 
nique, 1527 
coincidence, for slow pulses, 2259 
for measuring events per unit time, 2477 
transistor ratemeter for use with radiation 
counters, 4344 
using Type-E1T tubes, 1528 
coupled, frequency pulling effects in, 2251 
coupling of undamped oscillatory systems, 2632 
differentiating, circuit parameters and operating 
characteristics of, 3401 
differentiating and integrating, with positive 
operational feedback, 3400 
using two independent RC or RL sections, 3748 
iterated Laplace transformation for problems of 
field interaction with, 2631 
microminiaturization, British techniques for, 1136 
construction methods, 1135 
techniques for, 409 
miniaturization of, integrated devices in, 1894 
moduler, three-dimensional packaging system for, 


nonlinear, with piecewise linearity, spectral output 
of, 2634 
Circuits, nonlinear, statistical spectral output of, 2633 
thermal fluctuations in, 1898 
thermodynamics of, 4128 
printed, production techniques for television 
equipment, 2914 
for radio and television receivers, 1895 
pulse, for conversion of pulse-width data to binary 
form, 1912 
increase in order of transfer function using, 3758 
time/height converter with ‘negative-time scan- 
ning’, 2258 
quantizing, diode, 427 
solid-state, semiconductor structure acting as 
twin-T filter, 4122 
using semiconductor wafers, 3012 
transistor inductive elements for, 3013 
squaring, valve, errors in, 3430 
switching, using bidirectional nonlinear elements, 


bistable, using transistors, design relations, 53 
cryogenic, test equipment for, 1730 
cryotron, thin-film, characteristics and multi- 
vibrator applications of, 4126 
Variation of current amplification with 
temperature in, 3015 
for decade counter, using 4-stage multivibrator, 
1138 
ferrite, using square-loop core, 50 
ferromagnetic-core, for parametron, 410 
magnetic-reed, using remanent field of ferrite, 
1513 
microwave, crystal-diode, parameters for, 52 
using Ge junction diodes, 1515 
for monitoring multiple inputs, 3016 
parametron, binocular-type, 1514 
transistor, bistable, with common emitter 
resistance, 1139 
performance of, 411 
transistor, complemantary, without valve equiva- 
lett, 3411 
using photosensitive elements, 4142 
waveform shaping, 3409 
Clocks, (See also Time) 
atomic, ‘atomichron’, flight tests of, 2856 
crystal, battery-operated, 4336 
quartz, oe aval a Uecue echaieche Bundesanstalt, 
3 


Coils, annular-core, Q-factor analysis of, 1512 
climatic effects on characteristics of, 1897 
permeability measurements on, error reduction in, 


Colour, vision, characteristics and two-coordinate 
system for, (D)445 
subjective tests of two-coordinate system, 806 
theoretical aspects of, 2677 
Communication circuits, signal strength assess- 
ment of ship's transmissions received in 
Spain, 1779 
Communication systems, (See also Phototele- 
graphy; Radio links) 
bandwidth definition and measurement in, 2162 
binary-code, a.m, and f.m., optimum requirements 
for, 1015 
element error rate in, 2507 
f.m., receiver-controlled intermittent  trans- 
mission for, 2508 
compandors for broadcast transmissions, 1019 
data-transmission, analogue-type, optimum detec- 
tion for, 4392 
using orthogonal time functions, 4389, 4390 
performance evaluation by computer, 3254 
earth-satellite, 321, 665, 2164 
assessment of, 2514 
Courier, ground system for, 4029 
interference and channel allocation problenis, 
2513 
multiplex techniques for, 664 
project Echo data, 1394 
project SCORE, 2516 
scattering properties of Al-coated sphere for, 2515 
efficiency of matched-filter systems, 2510 
error-correcting group codes in, construction of, 
196 


frequency-division-multiplex, compandor loading 
and noise improvement in, 1778 
h.f., effect of multipath distortion on choice of 
frequencies for, 2163 
interplanetary, Ozma project radiometer for detec- 
tion of, 2899 
search for, 320, 3256 
of superior galactic communities, 2900 
for lunar probe, 3264 
meteor-burst-type, Janet, trial results, 663 
methods and equipment for, 323 
microwave relay, high-capacity, 2901 
multichannel, frequency patterns for, 3257 
telephony or television, TJ, 4033 
multiplex, asynchronous, 3647 
f.m., Ee relay, interference considerations in, 
251 
p.p.m., microminiature, using transistor/mag- 
netic-core circuitry, 4031 
telephone and television, modulation index and 
distortion in, 4030 
transhorizon, telegraphic quality of telephone 
channels, 1396 
Ng A eels effect of fading and noise in, 


progress in, German report on, 1462 
R/T, delta modulation system for, 1018 


for telephone service in S. Lancashire, 1017 
v.h.f., in French express trains, 1024 
_ 2-channel, for high-noise paths, 1390 
scatter, ionospheric and tropospheric, committee 
report on, 1392 
tropospheric, range dependence on aerial and 
receiver noise, 1777 
space, Doppler effects in, 2520 
extraterrestrial noise in, 2521 
modulation systems and receiver equipment of 
Able Space Navigation Network for, 4035 


Communication systems, space, narrow-band data 
links for, 2523 
optimum frequencies for, 3648, 4394 
power requirements for, 2167 
pragmatic approach to, 2518 
problems in, 2549 
SHES EGE requirements for telemetry system, 


TRAC(E) system of tracking and telemetry for, 
2522 


for space vehicles, reentry ionization problem in, 
2526 

using space vehicles as relays, 2512 

s.s.b., compatibility of signals with a.m. receivers, 
4028 


telegraphy, error probabilities with fading f.m. 
carrier, 4391 
long-distance, receiving equipment for, 3253 
monitor for 7-unit synchronous error-correcting 
systems, 2897 
tests on s.s.b. u.h.f. 600-mile link, 3646 
voice-frequency, f.m., 2898 
for s.w. links, 322 
v.l.f., for Polaris submarines, 4034 
vocoder, efficiency of s.s.b. method, 1014 
waveguide, long-distance, 20 
Communication theory, analytic representation of 
time function with unlimited spectrum, 3251 
applied to congested wavebands, 1011 
coniploe Eeaucncy, concept for modulated signals, 


error-correcting codes, construction of, theorem 
for matrices used in, 1012 

human information processing, 2160 

indices of signal detectability, 1013 

information content of short messages, theorem 
for, 4027 

information processing, ‘logical connection’ con- 
cept in, 2506 

information rate in multipath system with linear- 
operator reception, 3253 

limit behaviour of highiy selective channels, 2505 

noise effects in practical correlation processes, 4388 

aten WeAted of‘stochastic signals for p.m. systems, 
66 


random telegraph signal, transition probability 
densities for, 1016 

reliability estimate for reserved bandwidth, 3252 

sampling theorem in, modified, 4387 

signal recovery in band-limited systems, iterative 
formula for, 2509 

spectrum and analysis of signal using frequency/ 
time representation, 1389 

theorems arising from error propagation laws, 2161 

Computersienalogus, for aerial array calculations, 


for air-conditioning problems, 1134 

coordinate transformer for, 45 

d.c., misimizing drift in, 4118 

division circuit for, 26Z1 

electronic ‘rotor’ for, 765 

errors in, 764 

function generators for, diode-type, approxi- 
mation errors in, 1128 

using operational amplifiers, 403 

function generators and storage devices for, 1885 

logamiibaale integrator based on diode pump, 
iL 


multiplication using time as variable, 4117 
multiplier for, diode ring as, 767 
using Hall effect, 3729 
using transistors as square-wave modulators, 
1890 
optical, 2241 
‘reciprocal’ circuits for, 3011 
resistance network for potential problems, 4121 
simulation of equations by, 400 
Salam of time delay using elliptic functions, 


for systems of linear equations, 44 
WINA, metering circuits of, 3010 
analogue/digital converters, pulse-height/7-digit 
system, 1505 
for pulse-width multiplexed data, 1912 
character recognition systems for, 1133 
control by photodiode ‘light pen’, 1131 
digital, with adaptive logic system using photo- 
conductor matrix, 4120 
applications, for forecasting propagation con- 
ditions, 1375 
for lens designing, 408 
for musical composition, 3390 
DEAS converter, basic transistor circuit, 
il 
binary word generator using transistors and 
direct coupling, 2239 
code-to-code converter, 1125 
design techniques, 1123 
for field problems, 401 
BB EOS meeting on new techniques, 
7 


LEM-1, using ferrite elements, 3008 
logic systems for, ferroresonant, 1887 
integrated magnetic circuits for, 2242 
mys, 47 
using tunnel diodes, 3385 
magnetic-tape recording systems for, 1507 
‘Mercury’, magnetic-drum store for, 1127 
microwave circuits for, 766 
pattern detection and recognition tests on, 42 
pattern-recognition technique applied to syn- 
thesis of coding circuits, 406 
read-out systems for, indicator triode for, 1891 
monoscope character generator for, 1892 
reversible-counter module units for, 48 
storage systems for, cell size for maximum 
storage in, 
coincident-current, 2240 
coincident-flux, cores for, 3733 
crossed-film cryotron, 3730 
ferrite, high-speed, 1126 
Computers, digital, storage systems for, ferrite-core, 
with transistor drive, 2622 
magnetic-disk, random-access, 1508 
magnetic-drum, 1511, with transistor switch- 
ing, 2623 
magnetic-film, 1509, cylindrical, 1510 
magnetic-tape, self-clocking technique for, 405 
parametron, a.c. ‘writing’ method for, 402, 
ferroelectric materials for, 1888, with tape 
recording system, 404, ultrasonic delay line 
for, 1506 
parametron circuits for, 3387 
with random and/or sequential access, 43 
superconducting, Crowe-cell, 1504, ‘persistor', 
3384, relaxation times in, 1886 
thin-film, electrical read-out method for, 3731 
400-bit, used in time-division switching 
system, 3383 
switching systems for, using microwave-valve 
elements, 3386 
power-transistor selection for, 2243 
Sheffer-stroke, 4119 
digital/analogue conversion, using saturable re- 


25 


actors, 3389 
review of, 3381 
study centre at Pisa, 1124 
Conduction, energy levels of electrons in maguetic 
field, 1175 
in metals, calculation of impurity potential for, 446 
nonlocal current/field relation, 3050 
Ohm's law, deviations from, variational approach 
to, 1173 
skin-effect, anomalous, in Bi, 1302 
inverse, in rigid and expanding conductors, 810 
in strong magnetic fields, theory of, 2681 
theory of, damping method in, 1542 
transport theory, exclusion factors in, 1939 
variational-principle for transport phenomena, 2679 
Conductivity, of a-Fe,O,, 3952 
of irradiated rhombic sulphur, 1650 
measurement by 4-point method, 4339 
microwave, of ionized air, 111 
of snow and ice at 20 c/s-200 kc/s, 4211 
of yttrium single crystals, 2038 
Conductors, Cu-foil, generation of high-lattice 
defect concentration by irradiation of, 3137 
effect of fluctuating electric and steady magnetic 
fields on, analogy between, 4169 
electrical and thermal relaxation effects in, 2247 
e.m.f. associated with current constriction, 3773 
optical constants of, 1940 
Conferences and conventions, Acoustical Society 
of America, Providence, June 1960, 4078 
administrative radio, Geneva, Aug.—Dec. 1959, 
3335 


architectural acoustics, Dresden, Sept. 1957, 1475 

arctic communications, Boulder, March 1959, 1776 

automatic methods of navigation, Paris, April 
1959, 528 

British Computer Society, Cambridge, June 1959, 
46 


C.C.I.R. 9th plenary assembly, Los Angeles, April 
1959, 1461, 2577 

communication-system developments, A.I.E.E., 
Chicago, 1959, 1393 

computers, Boston, Dec. 1959, 1503 

dielectric devices, University of Birmingham, 
Sept. 1959, 1140 

electron microscopy, Exeter, July 1959, 1368 

electronic digitizing techniques, London, 1959, 3732 

electronic distance-measuring techniques, Wash- 
ington, May 1959, 2494 

fluid mechanics in ionosphere, New York, July 
1959, 1612 

frequency and time standards, Swiss National 
Committee of U.R.S.I., Neuchatel, 1958, 983 

information theory, Varenna, July 1958, 4386 

ionization phenomena in gases, Uppsala, Aug. 
1959, 453 

ionosphere, I.C.S.U., New York, Aug. 1957, 1220 

long-distance transmission! By waveguide, I.E.E., 
London, Jan. 1959, 

luminescence, Moscow, 1958, 1256 

magnetism and magnetic materials, Philadelphia, 
Nov. 1958, 583 

microwave valves, Munich, June 1960, 3317 

modern network theory, University of Birmingham, 
Sept. 1959, 777 

Popov Society, Moscow, May 1958, 1083 

pulsations and rapid variations in geomagnetism 
and earth currents, Tokyo, April 1959, 1584 

quantum theory of particles and fields, Varenna, 
July/Aug. 1958, 1539 

radar astronomy, U.R.S.I., San Diego, Oct. 1959, 
3070 


radio links, Rome, June 1957, 1020, 3258 

radio meteorology, I.C.S.U., New York, Aug. 
1957, 1214 

residual ee in electron tubes, Como, Sept. 1959, 
163. 

rocket and satellite instrumentation, London, 
Sept. 1960, 4212 

rockets and satellites, C.S.A.G.I., Moscow, 
July/Aug. 1958, 1587 

semiconductors, Rochester, N.Y., Aug. 1958, 930 

solid-state circuits, Philadelphia, Feb. 1960, 2578 

space exploration, Washington, April 1959, 1197 

space science, Nice, Jan. 1960, 2721 

use of space vehicles, U.R.S.I., 1958, 2355 

Control systems, (See also Electronic applications; 

Frequency control; Servomechanisms) 

ACCESS cold-cathode switching system, 995 

using cold-cathode valves, 994 . 

linear/ EEN response to periodic input, 

13 


sampled-data, Z-transform describing function for, 
2902 


stabilization with random noise, 3649 
Converters, (See also Frequency, converters; 
Power supplies) 
d.c./a.c., for regulated 3-phase power, 4037 


Converters, d.c./a.c., transistor, core-type, for driving 
gyroscope motor, 2906 
tuning-fork oscillator for regulation of, 2905 
using transistors’ and saturable-core trans- 
formers, 329 
d.c./d.c., transistor, design data for, 668 
push-pull, design of, 667 
using transistor regulator, 1400 
Coe Sling ale neumotec tc system for crystal valves, 


Cores, (See also Coils) 
ferrite, for deflection transformers, measurements 
on, 1137 
lamination materials for magnetic amplifiers, 595 
measurement of magnetic-reversal losses in calori- 
metric method for, 2128 
Cosmic radiation, (See also Radio astronomy) 
balloon observations, at geomagnetic latitude 
41 °N, 1203 
at high altitude during I.G.Y., 3473 
Cherenkoy radiation in atmosphere, 1578 
correlation with solar activity, 1576 
correlation with solar r.f. bursts, 3074, 3825 
cut-off rigidities during magnetic storms, 1208 
daily variation during sunspot minimum, 1207 
electronic component related to r.f. emission, 466 
elementary particles in, 2708 
energy spectrum of heavy nuclei in, 845 
fluctuations during magnetic storm, 475 
geomagnetic effects on, 1979 
near geomagnetic equator, 1575 
intensity of, decreases in, Forbush-type, onset 
times, 846 
11th Feb. 1958, 1978 
at ground level and high altitudes, 847 
at ground level and 7:5 earth radii, at time of 
Forbush decrease, 2709 
increase in, sudden, simultaneous observations 
of, 1574 
17th July 1959, related to ionospheric- 
scatter signal intensities, 3078 
in interplanetary space, 2335 
near solar maximum, 1577 
variation of, long-term, 1977 
17th-18th July 1959, 3077 
investigations by earth satellites, 3090 
low-energy, from solar flare, 477, 1206 
measurements of, with 1958 a, 2711 
with 1958 6,, 3091 
noise disturbance following solar eruption, 2702 
noise measurement, at lf. above ionosphere, 
design of satellite-borne frequency-sweep 
radiometer for, 118 
at 5.65 kMc/s using travelling-wave maser, 1379 
orbits in interplanetary magnetic fields, 2336 
near planets, 1205 
proton and a-particle intensity variation, balloon 


observations of, 1204 
proton component of, balloon data on, 474 
protons trapped in geomagnetic field, theory of, 


rf. absorption at 25 Mc/s related to scatter-signal 
enhancement by GEE 
rigidity spectrum, changes In, 
fear Danese at high latitude, 478 
storm effects 11th Feb. 1958, 476 
structure of air showers, penetrating component 
in, : 
in upper atmosphere, mechanism of, 1202 2 
Van Allen belts, intensity variation with height, 
126 
lower, measurement of radiation in, 2334 
maximum total energy in, 2710 
momentum spectrum of, 849 
observations of, 3474 
origin of, 3824 7" 
outer, Fermi acceleration of electrons in, 127 
particle fluxes in, 3475 
properties of, 2333 
satellite measurements 
storms, 2712 i 
synchrotron radiation from electrons in, detec- 
tion method for, 473 
Cosmic rays. See Cosmic radiation. 
Counters, (See also Circuits, counter) 
radiation, a-particle, transistor, 3234 
Cherenkov, gas, 625 
luminescence effects in, 626 4 
G-M, self-quenching, containing gas mixtures, 
1369 


during geomagnetic 


using microwave cavity as discharge chamber, 


scintillation, light-coupled multivibrator circuit 
for, 4363 
Si p-n junction as, 1745 
Couplers. See Waveguides. . : 
Crystals, (See also Molecular systems; Piezoelectric 
materials; Quartz; Resonators) 
absorption-edge displacement by electric field, 808 
CaWQ,, with paramagnetic ions for maser applica- 
tions, preparation of, 4332 
diffusion coefficients in, evaluation of, 3973 
oxide, containing transition metal ions, methods of 
growing, 2456 : : 
production from unstable alloys using high- 
4 pressure oven, 264 4 
Current, measurement of, d.c., vibrating capacitor 
for, 1516 
determination of absolute ampere, 268 
in range 10-*uA, d.c. amplifier for, 267 
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Delay lines. See Computers, storage systems for. 
Delay systems, linear, transistor, 
magnetic-core, for time delays of several minutes, 


pulse, 3413 
ecauiators, diode, sampling-function analysis of, 
7 


p.a.m.-f,m., signal/noise improvement in, 1774 
phase-sensitive, for l.f. carrier, pulse sampling 
system for, 3769 
Detection, of asymmetric-sideband signals, transient 
cross-modulation in, 1376 
in nonstationary noise, simulation system for 
experimental study, 2893 
by polarity coincidence, dua!l-input phase meter 
for 1-500 c/s, 1765 f f 
Detectors, microwave, using Langmuir probe in 
plasma, 4143 
phase, diode, loading of, 443 
single-ended, 2283 
two-transistor, for klystron stabilization, 785 
r.f., using cyclotron resonance of electron beam, 
2675 


Dielectric constant, of gases, measurement tech- 
nique for, 2861 
measurement of, by high-order-mode microwave 
interferometer, 1340 : 
microwave, by method of layer doubling, 269 
modified slotted-line technique for, 2862 
using I]-shaped resonator, 3983 
by potentiometer method at 10-51 c/s, 4340 
at u.h.f., using slow surface waves, 3614, 3984 
of snow and ice at 20 c/s-200 kc/s, 4211 
Dielectric properties, of complex compounds, 
predictions for, 3127 
polarization of gases, quantum theory for, 95 
and resistivity of salty ice and frozen earth, 3603 
Dielectrics, (See also Insulating materials) _ 
artificial, anisotropic, of 2-dimensional lattices of 
infinite strips and rods, 3895 
metal-flake, microwave properties of, 3126 
microwave transmission through, 1969 
ceramics, low-loss, properties at Q-band frequen- 
cies, 3536 
solid solutions with relaxation polarization, 194 
field inhomogeneities in, influence of field emission 
on, 1651 
life in h.f. fields, 1334 
polymers with softening point above 100 °C, 1335 
research on, 543 
shaping of boundary surfaces of, 193 
surface charge formation by electron beam, 
experimental investigation of, 3434 
Diffraction, acoustic, of convergent wave, at 
cylinder, 729 
at sphere, 1091 
of plane wave, at elastic plate, 1465 
through slits in plane screen, 4079 
boundary-layer problems in theory of, 3793 
of e.m. pulses, at curved conducting surfaces, 2694 
of e.m. waves, at apertures in nonplanar screens, 
3060 


approximation methods for, 3061 
in band of finite width, solution for, 461 Bi 
at circular aperture in infinite plane conducting 
screen, 3456 
at conical obstacles, at oblique incidence, 4191 
current density distribution at edges of con 
ducting rectangular wedge, 3795 _ 
at cylindrical obstacles, model experiments at 
oblique incidence, 4190 5 
of dipole field at unidirectionally conducting 
semi-infinite screen, 460 
at ideally conducting strip, 3794 
at imperfectly conducting wedge, 1189 
for E-polarized plane wave, 1190 
at infinite slit, 1967 
for grazing incidence, 3455 
at h.f., 3796 
at metallic disk or cylinder, 1564 
at paraboloid of rotation, 1563 
of scalar waves at paraboloids, 1188 
at-slit, aperture field calculations, 108 
at smooth obstacles, for grazing angles, 109 
at spheroid, 1968 . 
at thin conducting disk, new method of solution, 
4192 
at two conducting strips, 4193 
at unidirectionally conducting half-plane, 3062 
half-plane problem for harmonic time dependence, 
1187 
at infinite slit, 826 
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Direction finders, airborne, test method using 
magnetic field, 1235 ; 
c.r.o.-type, covering all waves, using 2-channel 
principle, 3878 
direct-vision, pen-recorder system for, 3877 
m.f., automatic, bearing errors 1m, 1234 
v.h.f,, automatic, design and performance of, 1231 
comparison of ground-based systems, 1232 
d u.h.f., automatic aircraft plotter for, 
1233 
Direction finding, accuracy of different methods 
ior, 
Discharge tubes. See Valves, gas-filled. 
Discharges, (See also Breakdown; Plasma) 
in A, build-up of, 1545 : 
afterglow in water vapour, microwave study of, 
1947 


arc, low-pressure, microwave noise from, 2684 
cold-cathode, in He, electron energies in negative 
glow, 2297 
in magnetic fields, 1177 
ion energies in, 1946 
corona-type, periodic, frequency spectrum of, 
1 


current sheet in, 1176 
electrodeless, in transverse magnetic field, electron 
temperaturein, 1945 
in H,, negative J/V characteristics in, 3780 
secondary ionization coefficients, experiments on, 
37' 


in H, and D,, similitude and anode material 
effects in, 2683 

microwave, harmonics from, 3760 

in microwave cavities at low pressure, 447 

noise measurements for determination of plasma 
potential distribution in, 1948 

plane, symmetric, plasma equation for, 99 

Discharges, probe measurements in, pulse technique 

for, 100 

pulsed at 9 400 Mc/s, field strength measurements, 
1943 

resonant, at 50-100 Mc/s in magnetic field, 97 

Schottky’s diffusion theory applied to, 98 

space-charge effects on Paschen characteristics for, 
2682 


space-charge retardation of electron avalanches in, 
3779 


transient, Townsend-type, development of space- 
charge and ionization in, 2294 
Distortion, measurement equipment for a.f. trans- 
mission circuits, 2873 
nonlinear, measurement of, 271 


E 


Earth, rotation period, in terms of N.P.L. frequency 
standard, 3219 
Earth satellites, acceleration of, fluctuations of, 868 
applications, for transoceanic communication 
system, 665 
atmospheric density determination, from orbital 
data, 485, 1997 
dependence on sun, 2723 
atmospheric density measurements by, 1599, 3494 
diurnal and seasonal variations derived from, 
1595, 4217 
revision of model atmosphere from, 2363 
charge and magnetic-field interaction with, 1995 
cosmic-radiation experiments with, 3090 
deceleration of, correlation with solar activity, 
2358 
design and instrumentation of, 1588 
details of launchings to 13th April 1959, 865 
Doppler measurements on, 1601 
cancellation technique, for determining altitude 
dependence of gravitational red shift, 2351 
electron distribution from, 1597 
for range determination, correction for, 867 
Echo project data, 1394 
electronic compen in, radiative cooling of, 


formulae for latitude effects and lifetimes of, 3834 
geostationary, for study of ionospheric electron 
content and wave propagation, 3839 

ionization due to, observations of, 1603, 2359 

local electron density from v.1.f. field measurements 

by, 869 

motion of, application of Hansen’s theory to, 1589 
in gravitational field, 3087 
influence of solar radiation pressure on, 3492 
laws of, 138 

negatives charged, induction drag in ionosphere, 

1 


observations of, temperature inversion in F, layer 
derived from, 4216 
orbits, determination from radar data, 4220 
display of predicted paths on c.r. tube, 2393 
effect of earth oblateness on, 484, (D)3088 
effect of solar radiation pressure on, 2349 
in oblate atmosphere, 1996 
parameters for, 140 
perturbations of, due to gravitation and radiation 
pressure, 4214 
lunar and solar effects on, 1216 
relations with laws of mechanics, 2354 
unretarded, solution for, 3835 
proton precessional magnetometer for tracking 
__ Stations, 2730 
radio and optical observations of, Russian, analysis 
of, 1596 
radio and radar observations of, for wave propaga- 
tion data, 3495 
radio signals from, factors affecting, 4213 
Faraday fading of, analysis of, 144 
determination ot ionospheric electron content 
_ from, 3838 
ionospheric data from, 3837, 4215, 4218 
when rotation period is small, 2727 
Faraday rotation of, electron density measure- 
ments in upper ionosphere from, 2729 
formulae for determining JN*dh, 4219 
F,-layer data from measurements on, 1600 
ionospheric scintillation of, 1602, 2361 
_ before and after Argus experiments, 3496 
radio-astronomy measurements from, 3071 
review of measurements by, 2720 
rotation of, magnetic damping of, 3833 
signal reflections from standard-frequency trans- 
mission in skip zone, 145 
tabulated data on, 1215 
HOE ny ean for, data conversion circuits in, 


for radiation measurements, 3236 
temperature stabilization of, 866 
Tiros, tracking system for, 629, 2759 
tracking, corrections to minitrack station co- 
ordinates, 2725 
Navy space surveillance system for, 2394 
triangulation theory for, 2724 
trajectories of, dynamic programming for deter- 
mination of, 139 
1957 « (Sputnik I), rocket re-entry data from radar 
__ observations, 1590 
signal strength maxima for, 487 
signals from, fading observed at 40 Me/s, 488 
spin-fading rate for atmospheric density deter- 
mination, 1591 
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1958 (Explorer I), observations of radiation 
intensity by, 2357, 2711 . 
1958 B (Vanguard 1), magnetic damping of rotation 
of, 1592, (ID)2722 
perturbations in perigee height of, 27350 
results of observations using minitrack system, 
2353 
1958 6 (Sputnik III), atmospheric density profile 
from orbit of, 2352 
cosmic-radiation investigation by, 1594, 3091 
Earth satellites, 19586 (Sputnik III), final months 
and descent of, 3493 ed, 
ionospheric electron content and distribution 
investigation using, 3093 
jon-trap data from, interpretation of, 486 _ 
mass-spectrometer measurements of ion inten- 
sities, 143 
orbital data for, 141 
radio observations of decay period of, 2726 
scintillations of 20-Mc/s signal from, 2728 
1958 « (Explorer IV), observations by, atmospheric 
density data from, 1598 
of geomagnetically eppes electrons from 
Argus experiment, 1 
of outer Van Allen belt at times of geomag- 
netic storms, 2712 
(Vanguard II), 
rotation of, 1593 
1959+ (Explorer VII), measurement of corpuscular 
radiation by, 3092 
1960 «(Sputnik IV), orbit of, sudden discontinuity 
in, 3836 
Electrets, carnauba-wax, field measurements on, 
2405 


1959 a magnetic damping of 


and origin of heterocharge, 3537 
effect of a.c. field on, 3125 
resin, decay in, 2035 
formation and characteristics of, 2034 
Electric fields, mapping method for, 277 
wave functions for Bloch electrons in, 2289 
Electrodynamics, equations of motion 
radiation reaction, 1933 
helical field solutions, 820 
microwave magnetic field near conductor in 
electric field, 822 
Electroluminescence, (See also Phosphors) 
display panels, alphanumeric, 1739 
digital indicator with SiC coding matrix, 2486 
review of, 3991 
phase of secondary-wave maxima in, 540 
at point contacts in Cu,0, and mobility of Cut* 
ions, 192 
of polycrystallites, 1255 
screens, ZnS, yellow discoloration in ultrasonic 
field, 1257 
Electrolyte tank, space-charge simulation by cur- 
rent-injection, 3224 
Electrolytes, measurement of quality factor for 
capacitor applications, 263 
Electromagnetic field, calculations by method of 
group numbers, 1558 
reciprocity theorems for, 3453 
scalar representation of, 458, 459 
structure of, 819 
Electromagnetic theory, 
field concept in, 105 
@.m. waves in crystal with exciton absorption, 
3067, 3433 
energy/momentum tensor in charged medium, 1557 
geometrical representation of Maxwell field in 
Minkowski space, 2308 
lf. response to oscillating magnetic dipole by 
conducting bodies, 3460 
uniqueness theorem for e.m. fields, 4186 
Electrometers. See Meters. 
Electron beams, application as heat sources, 3992 
in crossed fields, defocusing effect of space charge, 


with 


Born-Infeld, singular- 


curved-space-charge, electrode systems for, 3323 

dense, trajectory conditions for, 448, 3781 

diffraction effect at edge of magnet, 1548 

divergence at medium gas pressures, 1065 

electrokinetic power theorem for, 4174 

e.m, interaction of crossing electron streams, 4176 

energy-distribution analysis for quasi-spherical 
capacitor, 2687 

energy losses due to excitation of plasma oscilla- 
tions in, 1951 

equilibrium conditions for, 4172 

focused, from magnetically shielded guns, non- 
laminar flow in, 354 

by h.v. electron extraction from arc-discharge 
plasma, 3782 

interaction with incident e.m. wave, 4196 

interference pattern shift by magnetic flux, 3783 

irrotational, small-signal power conservation 
theorem for, (D)450 

in ETON field, time-dependent flow relations, 

magnetic perturbation of, 2690 

microwave electron-velocity 
measurements on, 1828 

zona eo evaluation of harmonic currents in, 

multiple, plasma oscillations of, 3440 

Prcpagetion of perturbations in two-beam flow, 


spectrograph for 


propagation of waves in, effect of axial magnetic 
field on, 4175 

reduction of noise temperature by strong magnetic 
fields, 4074 

relativistic, shape of, 3438 

small-signal r.f. power of, definitions for, 449 

paraxial formulation of equations for flow in 

magnetic field, 3786 

ppaceiieres in, relaxation method for problems of, 


solution of equations, for radial flow of, 2685 
for steady fiow in magnetic fields, 2686 
anger peated propagation of oscillations in, 
3-dimensional flow of, 4171 
thin, power flow and stored energy in, 4073 


Electron emission, (See also Cathodes; 
. electric emission) 
from Ag, Na and K, work function variation with 
temperature, 235 
from Al, effect of plastic strain, 961 
from Au, work-function measurements, 960 
from Ba, effect of O, on work function, 959 
Electron emission, from carbon-impregnated quartz 
layer on tungsten, 353 
exo-, from Al films and treated NaCl, 2837 
from metals, 3192 
from In, work-function determination by photo- 
electric method, 2839 
from metals, with adsorbed BaO layer, 1703 
influence of field components in, 2838 
from Ni, in Curie region, 958 
from plane electrodes, potential 
between, 2306 
secondary, from dielectrics at low energies, 2455 
for frequency multiplication at cm A, 101 
from metals, excitation process for, 1178 
inelastic scattering in, 3193 
reflection effects in, 2454 
seansport process in, 1179 
variation with energy of incident i 
from NaCl films, 1702 i 
of nonmetals under ion and re 
EA inee electron bombard 


Photo- 


distribution 


and reflection from Pt, Cu, Ag, Auand Al,ctlow 


primary energies, 1701 
time constant of, 1549 
variation with angle of incidence, 1699 
thermionic, anomalous, from borides and 
carbides, 2074 
from UC and ZrC, 582 


work function, of metallic films in hydrogen, 2296 — 


and sparking potentials of oxide cathddes in 
hydrogen, measurements of, 2295 
Electron gas, Fermi-type, degenerate, 
fluctuations in, 3805 
ferromagnetism of, 3449 
giant spin density waves in, 3068 
shielding of fixed charge in, 1974 
Electron guns, aperture-type lenses with space 
charge, analysis of, 4432 
e.s., space-charge-limited, performance calcula- 
tions for, 3325 
flat-beam, design and construction for, 4070 
Beare: triode and multitriode systems for, 
3 


trajectory plotting by resistance-network ana- 
logue, 355 
Electron lenses, aperture-type, extension of focal- 
length formula for, 3999 
cathodes for, remote-focus, 2875 
e.s. immersion objective, numerical investigation 
of, 3626 
image defects due to deviations from axial field 
symmetry, 3997 
magnetic, aberration coefficients of, 2136 
using linear and sheet currents, 1000 
rotationally symmetric, error limits of, 2137 
thickness of, effect on optical properties of e.s. 
immersion objective, 3996 
unipotential, symmetric and asymmetric, aperture 
error of, 623 
Electron mae Cueto: contrast of plane objects in, 


field-emission patterns of metal-film cathodes, 2138 
interference-type, using biprism, 2493 
multiple-lens, with electron diffraction applica- 
tions, 289 
negative-ion-emission, image converter for, 2134 
using permanent magnets with astigmatism 
compensator, 290 
phase and amplitude contrast in, 291 
reflection-type, using diffracted electrons, 2490 
scanning-type, contrast and resolution in, 1744 
stereoscopic, accuracy obtainable in, 292 
70-kV, with cold cathode and e.s. lens, 2135 
Electron microscopy, crystal treatment for obserya- 
tion of dislocations, 2491 
distortion in electron-diffraction images, 3998 
preparation of samples for, 2492 
stereoscopic, error correction in, 2877 
interpretation of stereogranis in, 2878 
Electron optics, aberrations of diffraction patterns 
in, 2879 
image formation by orthogonal systems, 2876 
principles and applications of, 2572 
Electronic applications, anemometer, using trans- 
istor oscillator, 4357 
angle transducer and encoder for missile tracking 
systems, 617 
in biology and medicine, 620 
car generator regulator using diode and transistors, 


character displays on c.r. tube using anzlogue 
techniques, 622 

Decca 2-range hydrographic survey system, 2757 

displacement measurement using photocells, 2133 

etching by ion bombardment, 280 

flaw detector: eddy-current, for airframe testing, 


in geophysical and biological research, 3806 
ignition source, using photomultiplier, 2489 
infrared imaging system with electron-beam 
scanning of semiconductor, 998 
in medicine, ingestible intestinal transmitters, 4364 
photocell-type oximeter, 3233 
pulse-height analyser for neurophysiology, 1366 
Teview of, 4358 
tonometer pressure gauge for glaucoma diag- 
nosis, 2132 
microwave nondestructive testing of ceramics, 2487 
missile system checking, automatic test equipment 
for, 3987 
music synthesizer, 3238 
opto clacton devices, computer applications of, 


parame) device for rotary or oscillatory motion, 


pattern-recognition system, using dilating circular 
scan, 4359 
Electronic applications, plasma burner for high- 

temperature heating at 2-4 kMc/s, 4354 

plasma propulsion system using rapidly varying 
magnetic field, 4350 

radar system for vehicle-speed measurement, 630 

strain measurement using semiconductor trans- 
ducers, 3230 

temperature measurement, using nuclear resonance, 
4001 


thermoelectron engines as power sources, 618 
bem pe ec by microwave reflection, 
vehicle control system, 281 
Electronic equipment, reliability analysis tech- 
niques for, 1839 
review of development of, 1460 
for satellites, radiative cooling of, 2360 
Electrons, absorption and emission spectra, in one- 
dimensional deep trap, 3466 
diffraction of, low-energy, apparatus for observa- 
tion of, 2689 
scattering matrix for, 2688 
with dipole moment, double scattering of, 1547 
motion in crystal in external field, 1938 
trajectory tracer for use with resistance-network 
analogue, 614, 2130 
transport theory of, effective scattering parameter 
de texmuinet from magneto-Seebeck effect, 
Electrostatics, of charged sphere in ¢ylinder, 2288 
energy of space charge, 1540, 4163 
energy stored in dispersive medium, 1541 
Equalizers, delay, design using resistance-network 
analogue, 3747 
techniques for, 3283 
Exhibitions, I.E.A., London, May 1960, 2961 
National Radio, London, 1960, 4454 
radio and electronics, Amsterdam, 1960, 4452 
S.B.A.C., Farnborough, Sept. 1960, 4453 


F 


Faraday effect. See Magnetic effects. 
Ferrimagnetic materials. See Ferrites. 


Ferrites, after-effect and hysteresis losses in, 2094 


Ba, applications of, 2088 
BaF,.2FeO.5 Fe,O3, 3596 


giant — 


el ae 


BaFe,,Q,9, films, domain-configuration study by | 


optical Faraday effect, 2845 


Bloch-wall behavi i izati o 
in microwave interferometry, theory of, 3459 1957 B (Sputnik II) and 1958 6, orbits of, analysis 3087 saviour in, Tacuetee i aaa 


+ . positive ions in, measure: 
Diffusion, impurity-type, correlation effects in, 1973 of, 3089 rements on, 2840 


and reflection from Ni at low primary energies, Co-Mn, magnetocrystalline anisotropy in, micro- _ 
234 wave measurements of, 2463 


CO _—<_$ ee 


Co-Zn, domains in, X-ray study of, 1710 

complex permeability of, frequency and tempera- 
ture characteristics of, 1317 

cooperative magnetism in oxide structures, 2461 

cores for inductors and transformers, data for, 2850 

Cr-modified Mn,Sb, antiferromagnetic-ferrimag- 

_ hetic transition in, 3195 

containing Cu, observation of large discontinuities 
in hysteresis loop, 1712 

dependence of physical properties on sintering 
temperature, 3965 

diffusion after-effect in, relation to sintering 

f temperature, 2095 

dimensions for use in waveguides, for temperature- 
independent gyromagnetic properties, 2465 

Eu,;Fe,0,,, resonance in, 3598 

Faraday effect in small rods, 972 

Fe-Mn, magnetic crystalline anisotropy in, 2846 

resistance and cation distribution in, 1318 
Fe elude, magnetic and electrical anomalies of, 


flux reversal! of toroids, for high-speed switching, 


garnets, crystal chemistry and magnetic studies 
of, 2096, 3594 

Tare-earth ions in, magnetic properties of, 971 

Bamets and spinels, superexchange interaction in, 


Gd, polycrystalline, temperature dependence of 
magnetostriction in, 3963 
Gd,Mn,Ge,Ga0,, garnets, interaction of magnetic 
ions in, 590 
improvements in, 2090 
Li-Cr, magnetostriction of, 4330 
magnetically soft, measurements on, 3966 
Magnetization reversal time applied to digital 
storage, 2464 
measurement of permeability and dielectric 
properties in X band, apparatus for, 603 
‘memory’ effect in low-Curie-point spinel with 
antiferromagnetic impurity, 4327 
as microwave mixer, efficiency of, 65 
mixed, similarity of magnetization in, 3216 
Mn, peae pel ited, magnetocrystalline anisotropy 
of, 
diffusion after-effect in, 2093 
aa ou nigh power levels on susceptibility of, 


Mn chromite-aluminates, properties of, 1720 
Mn(Fe.Cr),0,, structures of, neutron-diffraction 
study of, 1719 
Me pope act rete in partially switched state, 
conductivity of, influence of valency states of 
cations on, 967 
Mn-Mg and Mn-Zn, multiple resonances in, 1721 
Mn-Mg and Ni-Zn, magnetization reversal in, 1716 
Mn-Sn spinels, Mg- and Zn- substituted, 589 
Rees one with perminvar characteristic, 
permeability of, aging effects in, 2847 
stability of, 2462 
Mn-Zn and Ni-Zn, specific heat of, 4329 
molecular-field coefficients in, 1711 
Be OMe, triangular moment arrangements in, 


Ni, anisotropy variation with temperature, 1713 
with excess iron, Hall-effect measurements, 1324 
oxygen-deficient, resistivity of, 1319 
thermomagnetic effects in, 1714 

Ferrites, Ni-Cu-Co, applications as transducer, 3970 

Ni-Zn, effect of pressure on Curie point of, 247 
Fe-rich, diffusion after-effect in, 4328 
containing impurities, magnetization and co- 

ercive force of, 1715 

Pb, magnetization variation with field, 1717 

thermal variations of anisotropy constants and 
spontaneous magnetization of, 3212 
pecmipvar and magnetic-field annealing effects in, 


perminvar-type, annealed in magnetic field, 
resonance phenomenon in, 2092 
characteristics of, 2091 
polycrystalline, properties of, 2844 
Beonance in using circularly polarized radiation, 
35: 
rare-earth garnets, resonance in, anisotropy 
anomalies of, 2849 
resonance line widths in, 1722 
resonance theory for, 1322 
pesonane te, achieving high r.f. power stability in, 


at compensation temperature, 973 
gyromagnetic, influence of conducting surfaces 
on, 974 
high-power effects in, 1320, 1321 
modes of, dipolar, magnetodynamic, 250 
size effects in, 249 
types of, 2099 
X-band, 3215 
semiconducting, spin mechanism of recombination 
of current carriers in, 3967 
Y-Fe garnet, crystal structure of, dispersion 
corrections for, 248 
electron spin relaxation in, 2848 
flaw detection in crystals, 2097 
nonstoichiometric lycrystalline, microwave 
properties of, 3969 
resonance in, high-power effects in, 2100 
interaction of phonons and spin waves in, 3968 
relaxation mechanism for M, in, 2101 
spin lattice relaxation in, 2102 
substituted, resonance in, temperature depend- 
ence of, 2103 
resonance properties of, 2104 
Y;Fe,-zInzO,,, resonance line width in, 1323 
Y-Ga garnet, paramagneticresonance of Yb**+ in, 970 
Y-Gd garnets, properties of, 1718 
Yb-Fe garnet, optical observation of exchange 
splitting in, 2098 
Zn, thermal capacity and thermodynamic 
properties of, 588 
ferroelectric materials, (See also Piezoelectric 
materials) 
BaNb,-5Zro-25O;-2s, unusual properties of, 3538 
(Ba,Sr) (Ta,Nb),O,, temperature dependence of 
dielectric properties of, 1264 
(Ba,Sr)TiO;, dielectric properties of, 2773 
BaTiO,, coercive field of, 4278 
crystal structure of low-temperature phase of, 


domain wall motions in, for high-field switching, 
3898 
mechanism for, 3132 
with metal electrodes, 2777 
sidewise, 1266 
theory for, 197 
effect of pressure on dielectric properties of, 2774 
effect of pressure on weak-field electric properties 
of, 2775 
effect of space-charge surface layers on bulk 
field, 3542 
electron paramagnetic resonance in, 547 
polarized light transmission of single crystals of, 
2036 


polycrystalline, after-effects in, 545 

properties near stoichiometric composition, 3131 
reduction of resistivity by additives in, 546 
semiconducting, piezoresistivity in, 3899 
switching current in, 2037 

switching time in, thickness dependence of, 923 
transitions in, sai studies of effect of electric 


fields on, 
BaTiO, and Pb(Ti,Zr)O, ceramics, domain pro- 
cesses in, 922 
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BaTiO,-type, radiation-induced changes in, 548 
Ba(TiSn)O;, permittivity variation with field 
intensity at h.f., 4276 
colemanite, intrinsic bias in, 3540 
model for switching mechanism of, 1646 
crystal stability related to theory of, 807 
coats oe short H, bonds, isotopic effects in, 


theory of polarization curves, 3435 

domain shape at screw dislocation in, 4277 

guanidinium aluminium sulphate hexahydrate, 
etch pits of dislocations in, 1645 

NEES, gecuation by orthogonal polarization, 

LiH,(SeO;),, reversal of spontaneous polarization 
in, 2410 

metaniobate solid solutions, polarization and 
piezoelectric properties of, 196 

Na niobate solid solutions, polarization and piezo- 
electric properties of, 1265 

Pb metatantalate, properties of, 3897 

PbBa and BaSr niobates, structure and properties 
of, 3539 

Pb,Fe*+NbO, and Pb, YbDNbO,, 195 

Pb,MgWO,, Pb,Fe,WO, and Pb,FeTaQ,, 1263 

Pb(Zr,Ti)O3, ceramics, variation in characteristics 
due to Nb and La additions, 1643 

Teer eae of, nondestructive measurement of, 

polarization reversal of, domain-wall velocity in, 


uaternary systems of perovskite type, 1262 
bHSO,, transition in, 3130 
Rochelle salt, X-ray damaged, properties of, 3133 
solid solutions, substitutional-defect, 3128 
TiO,-based, properties of, 198 
Ferroelectric materials, triglycine sulphate, ageing 
process in, 2772 n 
asymmetric hysteresis loops disclosed by 
pyroelectric measurements in, 921 
built-in nucleation sites in, 
dielectric behaviour of, 3541 
dielectric measurements at 9 kMc/s, 1260 
domain structures in, 1644 ? : 
partially deuterated, dielectric properties of, 


polarization relation for, 1261 
pyroelectricity, internal domains and interface 
charges in, 3129 
switching mechanism in, 1267 
triglycine sulphate and selenate, effect of hydro- 
static pressure’on properties of, 2407 
Ferromagnetic materials, (See also Ferrites; 
Magnetic properties) 
a-Fe,O;, resonance in, 3960 
after-effects in, applications of, 2086 
alloys, Co-Fe and Si-Fe, magnetically soft, 2089 
Fe-Al, magnetic anisotropy induced by cold 
rolling, 3198 
properties of, 3197 
transitions in, 240, 241 
Gd, spontaneous magnetization of, 1704 
Heusler-type, Ag-based, 239 ; 5 
Mn-As-Sb, variation of volume expansion with 
increasing MnSb content, 3587 
MnBi films, observations during heat treatment, 
2084 


Ni amalgams, magnetic measurements on, 2079 

Ni-Co films, as high-speed storage elements, 3208 

Ni, Fe, Ni-Fe and Ni-Co, films, magnetic 
anisotropy in, 3201 fs ; 

Ni-Fe, effect of twinning on magnetic properties, 
1307 


films, anisotropy in, 3209, domain walls in, 
3205, induced magnetic anisotropy ip, 
3593, influence of edge effects on domain 
structure and coercive force of, 3206, 
magnetoresistance measurements of domain 
rotation in, 4323 
high-resistivity, 2078 _ ‘ 
permalloy films, magnetic anisotropy measure- 
ments on, 2457 é 
mys magnetization reversal in, 2843 : 
perminvar, domain-wall energy measurement in, 
238 
polarization of Co and Fe nucleiin, 2080 
Si-Fe, extraordinary Hall effect in, measurement 
of, 1311 
negative Barkhausen jumps observed by 
magneto-optical Kerr effect, 3588 
anisotropy in, quantum theory of, 3957 
applications in telecommunications, 2105 $ 
Barkhausen jumps in, measurement of probability 
distribution of, 3590 : 
sequences observed by magnetic recording 
technique, 3589 
canted spin arrangements in, 245 
Co, domains and lattice defects in, 3586 
films, external fields from domain walls of, 3202 
naclear orientation and hyperfine structure 
coupling in, 1306 
resonance in small particles, 1705 
cores, switching modes and impedance of magnetic 
circuits, 3599 
switching performance of, 253, 254 
switching process in, 1325 
Cr, antiferromagnetic antiphase structure of, 237 
cubic-crystal, anisotropy in, 2841 
Depo ae anisotropy at low temperatures 
in, 
temperature dependence of magnetoelastic 
constants of, 3961 ‘ i 
domain nuclei in, thermomagnetic behaviour of, 
3958 
Fe, after-effect due to motion of dislocations in, 
4322 


films, magnetization of, 2460, measurements on, 
4324 


superconductivity of, 3953 A 
apactiC secoaity due to C atoms in, 965 
films, anisotropy due to formation in magnetic 
field, 1312 : 
electron-microscope determination of magnetiza- 
tion distribution in, 2085 _ P 
electron-microscope reproduction of Weiss 
domains in, 3964 P 
magnetization reversal process in, 1315 
mus switching in, 3591 
observation of Néel walls in, 2082 _ a 
Poly crveraiine, spontaneous magnetic anisotropy 
in 
theoretical hysteresis loop of, 3207 
Hall effect in, effective field in, 1310 s 
Hall-effect measurements on, alignment in, 244 
hysteresis loop of, quantitative evaluation of, 3199 
interaction between: conduction electrons in, 4708 
magnetite, Hall-effect measurements on, 1324 
resonance in colloidal suspension, 1706 
with substituted Mn, crystal energy of, 2458 
measurement of magnetic-field gradient at surface 
of, 1316 i 
multidomain, magnetization of dilute suspension 
of, 3959 ‘ 
Ni, films, anisotropy induced by magnetic field 
in, 2842 


n, 
coercivity variation with frequency, 4326 
Curie-point determination, by electrical 
method, 586, from magnetoresistance, 966 
effect of tension on transverse magnetization 
of, 4325 
Hall effect in, 1314 
magnetic anisotropy of, 3592 
measurement of coercivity of, 3210 
measurement of Hall effect in, 3211 
multilayer, effect of pressure on coercivity of, 


3204 
saturation magnetization of, 2083 


Ferromagnetic materials, Ni, films, thickness depend- 
ence of domain orientation in, 3203 
Hall effect in, 1313 
Niand Ni-Co, influence of deformation on approach 
to saturation in, 964 
particle interaction in magnetic tapes, 1723 
resistivity of, spin dependence of, 
resonance in, anomalous skin effect in, 104 
L-band, at high peak power levels, 3214 
saturation and spin waves in, 1309 
reversal of spin-vectors in Bloch walls of, 4320 
shaping of boundary surfaces of, 193 
spin-wave excitation in, eddy currents and 
boundary-condition effects in, 3450 
Sar eee modes and spin waves in, 


ultrasonic absorption in, measurement by reson- 
ance method, 243 
ultrasonic wave propagation in single crystals, 242 
vibrations in alternating magnetic field, 3962 
Ferromagnetism, ‘coexistence’ with superconduct- 
ivity, 1556 
cooperative magnetism in oxide structures, 2461 
of electron gas, 3449 
in MnCOg, 1707 
in random systems, statistical theory for, 817 
resonance ‘foldover’ effects in, 3200 
statistical-mechanics theory of, 3789 
theory of spin-wave interactions in, 2307 
weak, theory of, 3448 - 
Field strength, (See also Reception; Wave propaga- 
tion, e.m.) 
measurements at h.f., 2121 
Films, thin, metal, preparation and applications in 
microwave range, 4333 
multi-element, dosing equipment for vapour 
deposition, 4334 
oxide, Ta, p-i-m junction in, 3972 
Tchebycheff polynomials for computations on, 
2696 


Filters, (See also Networks; Waveguides) 
active, h.f., using transistors, synthesis of, 1152 
RC values for, 3023 
band, design data and terminology for, 2639 
band-pass, transient response to modulated 
signal, 62 
characteristics, calculation using template method, 
3741 
coaxial-resonator-type, 1905 
comb-type, for radar, 1150 
crystal, band-pass, half-sections for, 4136 
image-parameter theory for, 1904 
7-30-Mc/s, requirements for, 1899 
design method for, simplification of, 3021 
directional, cascaded, 61 
‘echostant’ matching system for, 1902, 3742 
electromechanical, image-parameter theory for, 


for telecommunication equipment, 417 
torsion-type, analysis for, 419 
100-500-ke/s, 418 
image-parameter, matching of, 3744 
iterative matrix relations for, 2638 
ladder, band-pass, zig-zag sections for, 3740 
8-branch reactive sections for, synthesis of, 3738 
loss-free design of, functions for, 782 
low-pass, RC, for missile-borne telemetry system, 
1519 


narrow-band, random-signal response of, 3022 
nonlinear, optimization of, 2252 
Tchebycheff-type, calculation’ of characteristic 
function, recurrence formulae for, 3743 
third-order, for pulse detection, 60 
unified formulae for, 1903 
wave, loss attenuation in pass band of, 1149 
quasilinear, reciprocal theorem on, 416 
Fluctuations, from nonequilibrium steady state, 
macroscopic treatment of, 4162 
Frequency, combining, by limiting and phase inver- 
sion, 1156 
control, automatic, spectrum-selection method for 
pulse signalling systems, 1383 
converters, using low-noise tunnel diode, 2644 
mavar-type, effect of diode resistance on, 2253 
negative feedback in, 1521 
Paramerc) gain, bandwidth and noise figure of, 
3 


dividers, using controlled rectifier and saturable 
reactor, 3032 
locked-oscillator, design data for, 1530 
pulse-synchronized, analysis of, 75 
using switched electron beam, 2953 
using transistor blocking oscillator, 429 
measurement and control, digital rate synthesis 
for, 986 
meters, with digital output, for pressure measure- 
ments in missiles, 3622 
for small fluctuations at h.f., 2483 
multipliers, for cmA, using secondary-electron 
resonance, 101 
using c.r. tube and photocell, 3412 
using nonlinear capacitors, analysis of circuit, 791 
standards, comparison with quartz clocks at 
d nyslkalisch= Technische Bundesanstalt, 
3 
crystal, precision thermostat at station JJY, 
4338 


Cs, 984 
comparison of, 265, 3609 
transatlantic comparison of, 3976 
NH,, absorption-line shift with pressure, 2858 
comparison of masers in England and 
Australia, 2118 
N.P.L., quartz-oscillator variations and earth’s 
rotation in terms of, 3219 4 
phase comparator for 100 kc/s for continuoys 
measurements on, 2471 
spectral-line, design and application of, 599 


G 


Galvanomagnetic effects. See Magnetic effects. 
Galvanometers. See Meters, galyanometer. 
Gases, air, e.m, properties at high temperature, 1959 
ionized, (See also Plasma) 
distribution of ions formed by. attachment of 
diffusing electrons in, 4177 
gee and diffusion of electron and ion stream in, 
electric field distributions in, 814 
calculation of, 3441 
electrohydromagnetic waves in, 2305 
electron and ion runaway in, 452, 2299 
electron velocity distributions in, 2300 
hydromagnetic shock waves in, 1957, 1958 
in magnetic field, radiation from, 2304 
measurements of attachment of slow electrons 
in, 2691 
scattering potential in, 1949 
sealed-room experiments on equilibrium condi- 
tions in air, 1555 
transport phenomena in magnetic field, 1550, 3442 
Generators, (See also Oscillators; Signal generators) 
harmo based on cyclotron resonance in plasma, 


dm-A, coaxial-type, 2260 
efficiency of, 1529 
using idling circuits, 2261 


27 


using Langmuir probe in plasma, 4143 

microwave, using gas discharge, 3760 
using Hg arc, 77 

for mm and sub-mm A, Si diodes for, 344 


parametric excitation of, linear circuit for, 3759 


using point-contact diodes, 792 
travelling-wave-type, using delay line, 4144 
8-mm.-A, using pulsed discharge tube, 2652 


harmonic and subharmonic, microwave, using 


junction diodes, 76 


h.f., for medical and industrial use, automatic 


tuning unit, 627 
noise, for 0-01-20 c/s, 3990 
0-60-c/s, 2872 


pulse, with distribution unit for television studios, 
7 


high-power, with excitation by saturable reactor, 
41 


low-power, thyratron, 2650 
mus, 72 

using coaxial lines and spark gap, 421 
random, for probability studies, 7. 
regenerative, mys, analysis of, 1911 
for sawtooth and square waves, 1155 
using spark-gap switches, 1524 
for testing pulse-height analysers, 278 
using transistors and saturable reactors, 424 
voltage-modulated, 3030 


aE for constant amplitude spectrum, 
1 


timing-pulse, for laboratory use, 2119 
Geomagnetic storms, and cosmic radio noise on 

25 Mc/s at Ahmedabad, 3082 

and hydromagnetic disturbances in outer atmos- 
phere, 136 

hydromagnetic propagation of sudden commence- 
ments, 863 

hydromagnetic theory of, 1586 

Bene ore waves and ring-current changes in, 


and ionospheric disturbances, 1211 
polar, currents associated with, 137 
sudden commencements, correlation with micro- 
pulsations, 2346 
observations at Tamanrasset, 2347 
simultaneity of, 1994 
studies using U.S. I.G.Y. data, 3486 
theory of, 1993 
three-dimensional current system for, 2348, 3487 
Geomagnetism, activity at Halley Bay on disturbed 
days, 860 
e.m, pulsations, correlated with upper-atmosphere 
phenomena, 133 
field, distant, radial rocket survey, 1988 
in space, association with ring currents and 
auroral isochasms, 3831 
lines of force of, 2344 
field current system, in ionosphere, 1987 
at 5-7 earth radii, 1986 
field disturbances, association with e.m. radiation, 
2384, 2754, 3521 
correlation with aurora, 3515 
hydromagnetic-wave theory for, 3083 
influence of Hall effect on induced earth currents 
due to, 4209 
due to nuclear explosions, 1582, 1583, 3856 
transmission through atmosphere and space, 1209 
field fluctuations, near magnetic equator, 1989 
measurement circuit, 135 
at middle latitudes, 859 
rapid, during disturbance, 1581 
field instabilities indicated by Pioneer I data, 134 
field lines, conjugate points for auroral and whistler 
stations, 858 
upper-atmosphere motion of, 1985 
field measurements, by space rocket, 131 
up to 152 km above Fort Churchill, 2719 
field micropulsations, classification of, 4210 
nature and origin of, 3484 
occurrence frequency of, 1990 
of period 5-30 s, 1210 
simultaneous with pulsating aurora, 1585 
correlation with ionospheric absorption, 3485 
field pulsations, giant-type, observations of, 1991 
theory of, 1992 
relation with geoelectric field, 3081 
field representation by spherical functions, 132 
field paiations, equivalent current system for Sq 
eld, 
at Ibadan 1955-1957, 483 
at Phalodi during solar eclipse, 482 
relation with circulation at 100 mb, 1212 
relation between H and Z components near 
equatorial electrojet, 861 
Sq current system in, position of focus for, 3483 
Sq field in, tidal theory of, 862 ‘ 
Geophysics, correlation number based on counting 
process for data analysis in, 2718 


H 


Hall effect, (See also Semiconductors) 

in Bi filins, 976 

in conductors and superconductors, 3971 

in Cu and Cu,Au at low temperature, 200 

generators, frequency characteristics of, 3602 

longitudinal, in Ge, 2817 

probe, InAs, for magnetic field strength measure- 
ment, 4342 

multiple-element, for 

measurements, 606 

stability of device based on, 116 
Headphones, ear protectors for, attenuation 

measurements on, 2596 
free-field response of, determination of, 2597 


Hearing, auditory adaptation in noise, 1471 
auditory display identification in, method of 
. recognition memory for, 6 
binaural system with rejection filtering for enhance- 
ment of multichannel listening, 735 
detection of pulsed sinusoid in noise, 1846 
differential thresholds for octave-band noise, 732 
equal-loudness curves for octave-band noise, 1844 
excitation of ear by continuous noise and short 
_ pulses, 3346 
indices of signal detectability, 1013 
interaural noise cross-correlation, 1098, 2214 
loudness/duration relation for pure tones, 7 
loudness/pressure relation in, 740 
masking in, ‘residual’, at low frequencies, 4 
masking patterns of tones in, 5 
masking sources in, additivity of, 3 
monaural directional characteristics in, 3347 
recovery process of ear after noise, 4082 
signal detectability in noise, multiple observations 
for improving, 733 
stereoaudi ion in, interchannel intensity and time 
differences in 2-channel systems, 1472 
threshold of pressure in, 3350 
Hearing aids, performance of, coupler for high- 
frequency measurement of, 2589 
effect of sound diffraction on, 2222 
Heating, dielectric, cavity-resonator system for 12 
cm A, 4356 
magnetron circuits for, 2131 
microwave generators for, 619 
parallel coupling systems for, 3625 
with serpentine waveguide, 4355 
in plastics industry, 1365 
for wood gluing, 1364 


sensor, magnetic-field 


28 


Horns, folded, improving acoustic transmission by 
conical insert, 9 


I 


Image intensifiers, multistage, using secondary 
Glos emission with magnetic focusing, 
grosocon due lvo/elec troluenintreeh, performance 
oO 
single-clement, using sintered CdSe, 1436 
solid-state, operation and performance of, 1437 
storage-type, with optical feedback, 1438 
with transmitted secondary-electron multiplica- 
tion, 1432 : 
Impedance, measurement, for matrix of reciprocal 
2-port junctions, 1341 
at m and dmA, 2863 
at v.h.f., balanced standing-wave detector for, 270 
100 c/s-50 Mc/s, 3-branch phase-opposition 
circuit for, (D)2122 
Inductance, mutual, standards of, correction for 
cross-section of secondary windings in, 2470 
simulation of, high-Q, reactance-valve circuit for, 
2624 


by integrating circuit, 1893 
Insulating materials (See also Dielectric properties; 
Ferroelectric materials; Molecular systems) 
ceramic, porous, dielectric strength of, 979 
€.m. properties of, 2468 
epoxy casting resins, properties of, method of 
comparing, 981 
liquid, n-hexane, pulse breakdown currents in, 980 
many-particle approach to one-electron problem in 
external fields, 1174 
Interference, (See also Noise; Reception) 
from h.v. insulators, 656 
television, methods of measuring and suppressing, 


4025 
U.K. regulations for control of, 315 
Interferometers, microwave, asymmetric fringes in 
multiple-beam systems, 279 
theory of diffraction in, 3459 
International Geophysical Year, amateur radio 
participation in, 3085 
radio data analysis and results, 1213, 3084 
review of research work during, 864 
Ionosphere, (See also Atmosphere; Earth satellites; 
Wave propagation, e.m.) 
absorption in, 895 
errors caused by incoherently scattered energy, 
3860 
frequency-dependence of, 894 
use of full-wave solutions in interpretation of, 
896 
measurements at Ahmedabad, at 2-5 Mc/s, 2011 
in Canada, analysis of, 4246 
at Hawaii and Johnston Island, of 30-Mc/s 
cosmic noise, 3102 
antarctic data on, 516 
arctic, v.h.f. absorption observations in, 1617 
Argus experiment, Jason rocket measurement of 
trapped electrons, 163 
observations during, 161, 162 
results of, 160 
theory of geomagnetically trapped electrons, 164 
auroral-zone rocket measurements at 100-188 km, 
1607 


D region, cross-modulation and partial reflections 
from, 307 
Ionosphere, D region, electron drift in N, for density 
determinations in, 495 
formation of, 3499 
ionization of, characteristics during auroral 
activity, 3506 
layer produced by cosmic rays, effects on v.L-f, 
propagation, 3638 
model for, 878 
SO use of Green’s function for problems of, 


disturbances, and geomagnetic storms, 1211 
polar, associated with geomagnetic storm, 3861 
drift in, correlation with magnetic K-index, 4242 
detection from occurrence of spread-F echoes at 
low altitudes, 3853 
measurements of, 885. 
elated ie atmospheric dynamo current system, 


relation with wind, 888 
at Yamagawa in Japan, 886 
E region, absorption in, geomagnetic and Sq 
current control of, 2748 
arctic magneto-ionic phenomena in, 4248 
Cape Hallett data for, 499 
Sete figure, correlation with solar activity, 
collision freauency in, measurements of, 879 
drift data, 889 
electron density of, diurnal variation of, 3845 
maximum, at Léopoldville-Binza, 2734 
gyro-frequency measurements at Slough, 500 
ionization in, 2741 
Langmuir probe measurements in, 875 
nonseasonal variation related to Van Allen belts, 


sudden changes in virtual height of, 513 
transient fine structure of, 498 
true height and thickness of, 4228 
winds in, 880 
world-wide semi-annual cycle, 4230 
E and F regions, field-aligned ionization in, 3500 
E, layer, sunrise effects of F-layer splitting on, 501 
E, layer, anomalies related to giant travelling 
disturbances, 881 
back-scatter observations of, 2735 
characteristics of, 2369 
at high latitudes, origin and geomagnetic control 
of, 2746 
identification with magnetic separation of auroral 
particles, 2747 
over Lindau/Harz, analysis of ionosonde data, 503 
HOSS effect related to geomagneticintensity, 


at mid-latitudes, 3846 
over N. America in 1949 from v.h.f. data, 502 
E, Ine aes scatter observations, in Far East, 


electron content of, measurements by lunar radio 
technique, 897 
electron content and distribution, determined from 
earth-satellite transmissions, 2009 
electron density of, determination of distribution 
of, 1217 
extraordinary-ray comparison method for de 
termination of, 
Lindau methods for determination of, 3843 
measurement by rocket-borne r.f. probe, 156 
Bros roves ati ey method of obtaining, 
34 


using r.f. impedance probe, 3844 
rocket data on, 1 
variation with magnetic dip, 2008 
electron diffusion near magnetic equator, 4224 
e.s. fields and equatofial electrojet, 4244 
CHEECH SPRY method for analysis of records, 


F region, annual component in analysis of world 
data, 504 
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arctic irregularities In, $15, (C)3106 
bifurcation of, model for, 506, 507 
drift measurements at Kjeller, 3502 
electron content determined from Faraday 
rotation, 2010 
electron density, calculations from He-II line 
observations, 505 
distribution in, 1609 
over Haringhata, 3848 
model for distribution above maximum, 2005 
equatorial, 3847 
e.s. fields in, theory of, 2733 
height changes correlated with spread-F activity, 
2006 


height and thickness parameters for, 2737 

magnetic-storm effects on, 2749 

maximum ion density in, theoretical world 
curves for, 2738 

measurement of collision frequency in, 2370 

night-time ionization below, 1610 

size of moving irregularities in, and spread angle 
of scatter, 3859 

spre arecucss from, analysis of fading records, 
4: 


in Baguio, survey over 6 years, 2740 
at Brisbare, 3101 
related to F,-layer height, 4232, 4235 
scattering-screen model for, 154 
statistical study of occurrence of, 1219 
theorv based on aspect-sensitive back-scatter, 
4233 
‘valley’ effect between F, and F, layers in eclipse 
data, 2744 
vertical transport of electrons in, 3099 
‘winds’ in, during I.G.Y, unusual days, 890 
F, layer, anomalies in, 882 
in Asian zone, 4231 
asymmetry between northern and southern hemi- 
spheres, 2739 
‘continental effect’, 3100 
critical frequency, abnormal variations, at time 
of high solar activity, 2742 
Ionosphere, F, layer, critical frequency, in antarctic, 
anomalous variations of minimum value of, 
3863, high values during magnetic storm, 
2751 
magnetic control of variations, 155 
distortion over magnetic equator, 1613 
disturbances in polar region, morphology of, 3862 
electron-density variations in, from critical- 
frequency data, 1218 
effects of diffusion and recombination on, 4234 
equatorial, photochemical rates from eclipse 
data, 3855 
equilibrium electron densities in, 3850 
geographical distribution of ionization in, 3849 
height calculation, F,-layer effect on, 
ion diffusion in, 2004 
ion distribution above maximum of, 2373 
maximum electron density, relation with oxygen 
red line in night airglow, 3505 
model of, 148 
peak, inferred temperature variations at, 3503 
solar activity index for forecasting critical 
frequencies, 4239 
solar eclipse effects, observed at Haringhata, 510 
observed at sunrise in South India, 2745 
at southern high-latitude stations, abnormal 
features of, 2371 
temperature of, 3851 
tides in, 153 : 
triple splitting at high and middle latitudes, 3852 
Faraday effect on lunar reflections and earth-satel- 
lite signals, 1221 
above Greenland, magnetometer measurements of 
electric current in, 874 
group refractive index at l.f., 2001 2 
gyro-frequencies in, magnetic-field calculations 
from, 877 : 
heating by hydromagnetic waves connected with 
geomagnetic micropulsations, 3858 
height, calculation methods, 497, 1615 
determination by graphical ten-point method, 
4227 


relations determined experimentally, 4226 
during winter storms, from atmospherics data, 
1614 


hydromagnetic wave propagation in, 3857 3 
irregularities in, field-aligned, near magnetic 
equator, 4225 
motion of, 494, 883, 884 
small, modification of refractive index due to, 149 
and wind motion, 887 
layer profiles, use of ordinary and extraordinary 
virtual height curves for, 3498 
lower, absorption in, below 50 km, 2368 F 
correlation of radio echoes and nightglow emis- 
sicn, 1608 
electron collision frequencies in, 151 
ionization in, following solar flares, 2374 
stratification in, 150 
temperature estimate from observations of r.f. 
noise, 2750 
winds in, large scale irregularities in, 2375 
magneto-ionic formula for, generalization of, 2372 
mesopause region of, 2367 ; 
in middle latitudes, properties and composition at 
100-400 km, 4222 
model for wave propagation based on rocket data, 
244 


movements of ionization in, large-scale, 1606 
negative nitrogen ions in, 152 
nuclear-explosion effects on, 511, 3856 
oblique-incidence investigations by frequency- 
sweep pulse technique, 158 r 
outer, electron-density determination from satellite 
data, 512 , 
magnetosphere beyond, motions in, 517 
mechanism for accelerating electrons in, 3508 
scattering of radio waves in, 3509 
travelling disturbances originating in, 1611 
polar, enhanced ionization due to solar corpuscular 
emissions, 2376, 3105 
rotation effects on, 2012 ; 
polar blackouts, associated with severe magnetic 
storms, 2377 
pre-SC, correlation with type-IV solar bursts, 1223 
positive ion density in, proposed rocket-probe 
design for measuring, 3098 
quiet-day vertical cross-sections along 75°W 
meridian, 876 
reflection coefficient of, influence-of absorption on, 
1222 


refraction of extraterrestrial waves by, 4236 
review for 1959, 1224 
scintillation effects, spread-F and transequatorial 
scatter, correlation with magnetic activity, 
4237 
and solar activity, 2743 
solar eclipse effects on, and anomaious reflections 
from, 509 
over Cape Town and Johannesburg, 893 
for 3-layer model, 892 
solar flare effects on, Singapore observations of, 


sounding, l.f. sweep technique, mode identification 
method, 4247 

stratified, e.s. field theory for spread-F and scintilla- 
tion effects, 496 

with weak irregularities, reflection from, 3245 

sunrise and eclipse effects at Brisbane, 4240 

thermal and gravitational oscillations in, 2362 

tidal mode of oscillation of, current-density 
analysis for, 2002 


transient variations correlated with magnetic 
indices, 4241 
true height of ionization at high latitudes, 3842 
variations ot scale height and density from meteor- 
echo data, 3854 
vertically travelling shock waves in, 3504 
winds in, atmospheric tidal theory for, 1998 
geomagnetic-field effects on, 4243 
tadio-astronomy technique for investigating, 157 


Tons, beam-current measurement by Hall-effect 
device, 1342 


L 


Lenses, microwave, artificial-dielectric, phase veloci- 
ties in, 3379 
giving collimated circularly polarized beam, 399 
scattering by array of thin dielectric sheets, 3380 
spherical aberration of objectives, determination 
by methods of communication theory, 2287 
Lightning. See Atmospheric electricity. 


Loudspeakers, (See also Acoustics; Sound; Trans- 
ducers) 
corner-type, with coaxial acoustic line, 1855 
efficiency. of, influence of magnet air-gap on, 4093 
enclosure for, with extended low-frequency res- 
ponse, 3711 
magnet design for, 747 
measurements on, 1103 
mechanical damping by porous materials, 1482 
standardization of, 2980 
stereophonic, frequency-response measurements 
using microphone arrays, 1481 
Luminescence, (See also Electroluminescence) 
cathodothermoluminescence, investigations of, 


increase by field ionization of traps, 2765 
in SiC, calculation of polarization for, 3123 
polarized edge emission of, 3122 


M 


Magnetic effects, (See also Hall effect; Magneto- 
resistance) 
Faraday effect, complex vector analysis of, 3465 
in paramagnetic salts, 818 
magnetostriction, in Fe and Si-Fe, temperature 
dependence of, 2852 
linear, form effect in, (D)1193 
of hard-worked Ni, 977 
saturation constants for polycrystalline cubic 
materials, 1726 
stresses and deformation as function of Bloch- 
wall parameters, 2467 
Procopiu effect, temperature dependence of, 2459 
Magnetic fields, high-intensity, by implosion tech- 
nique, 2310 
pulsed, discharge apparatus for, 2309 
interplanetary, of galaxy, 2322 
steady component of, 3832 
of interplanetary gas, 2323 
mapping probes using Hall effect in semiconductor 
films, 273 
measurement by method of harmonics, magnet- 
ometer principles for, 2475 
Stabilization by proton resonance, synchronized 
.autodyne detector for, 282 
uniform, perturbation by magnetic cube, 3447 
meoeneuce properties: ferrimagnetism of Mn,Ge,, 


of iron oxide recording tape, 2466 
of magnetically dilute systems, 457 
of Mn_Cr,_7O,, 3194 
susceptibility, of alkali elements, 962 
measurement, absolute method, 989 
of small ferromagnetic admixtures, 988 
ratio of, of paramagnetic crystals, 1326 
Magnetization, asymmetric curve, calculation for 
system of Co particles, 1305 
reversal in Co vanadate, 2075 
Magnetohydrodynamics, transverse waves in thin 
conducting sheet, 4184 
Magnetometers, Hall-effect, for measurement of 
ion-beam currents, 1342 
proton-precession, accuracy of geomagnetic field 
measurements by, 607 
rocket-borne, 1343 
for space vehicles, 4343 
for Vanguard IIT, 3223 
for vector-field measurements at satellite ground 
stations, 2730 
Magactoresistance, in Corbino disks of Cu and Au, 


Laurent-Cauchy transforms forlinear systems, 2854 
longitudinal, negative and oscillatory, 115 
seta et methods using d.c. and microwaves, 
of metals, influence of collective effects on, 957 
Mathematics, dual Fourier-Bessel series, 2114 
evaluation of integrals of products, 2116, 2117 
extremum methods for electrical problems of aniso- 
tropy, 4335 
Fourier series associated with duty cycles, 2115 
function transforms for nonlinear systems, 3975 
group number method for e.m, field problems, 1558 
Mathieu functions, addition theorems for, 598 
mixed transcendental and polynomial transforms, 


3605 
modification of Watson’s lemma for diffraction 
theory, 1336 


multiple matrix products, method for speeding up 
calculation, 3604 
polynomials, Hurwitz factorization ot, 2113 
peste onus bets of real and complex zeros in, 


Sem separable processes for nonlinear filter design, 


solution of observation equations, variant least- 
.,_, Squares method for, 3218 
AEE pesca) classification and minimization 
ot, 
evict Cauchy transforms for nonlinear systems, 


topological methods, and applications to electronic 

switching systems, 3974 
for contact network analysis, 596 

WKB method, improvement for solution of Hill 

equations, 2855 
Measurements, (See alSo individual subjects) 

of amplitude and phase in y.h.f.-u.h.f. band, 2124 

of See conti tervals) By digital technique, 3616 
plex voltage ratios, phase-locki 
Fon 3038 Bi 5) ing techniques 

Measurements, of contact-potential changes on metal 

surfaces due to gas absorption, 2479 

Doppler-shift, improving accuracy of, 2473 

goniometer systems for h.f., 3613 

of group delay at 3-8—4.2 kMc/s, equipment for, 613 

of fi*.dz, using Hall effect, 3618 

at low temperature, shielded coaxial leads for, 3611 

magnetic, modified bridged-T network for, 605 * 

microwave, waveguide tolerances for, 3357 

of microwave gain, using discharge tube, correction 


factor for, 2476 

of radial velocity, hydrogen-line automatic tracking 
system for, 4341 

of signal/noise ratio at output of matched filter, 
1732 


standard, experimental techniques for, 3220 

of switching speed of magnetic films, 3617 

uniselector system for checking electronic equip- 
ment, 1344 

on SE wire gauges, oscillator equipment for, 


Metals, (See also Alloys; Conduction; Ferromagnetic 
materials) 
anisotropic, transport phenomena in, 2290 
Cu, conductivity of, 2780 
magnetoresistance measurements on, 924 
surface of, contact-potential measurements on, 550 
field ionization at, efficiency of, 2678 
surface-state investigation ye conductivity modula- 
tion of thin films, 54! 


Meteors, activity in southern hemisphere, radio- 
echo observations of, 4208 
combined photographic and radio-echo observa- 
tions of, 2337 
electric discharges in earth's atmosphere from, 3080 
Geminid stream, radio-echo observations of, 3827 
magnetic effects from, 3479 
radiant distributions and echo rates observed by 
forward scatter, 855 
radio echoes from, effect of turbulence at 80-100 km 
on, 
interpretation of, 480 
observations of, effect of attachment on, 2339 
studies at 200 Mc/s, 3480 
small, ‘sporadic shower’ properties of, 3478 
trails, pas diffusion, relation with height, 


ete tab ater: of oblique reflections from, 


distorted, echoes from, 854 
variation of height of reflection points, 853 


Meters, electrometer, amplifier for, multirange, with 
variable feedback, 1734 
for rocket and satellite experiments, 2480 
for 10-"-10-"* A, using feedback, 275 
fluxmeter, recording-type, using ballistic galvan- 
ometer, 274 
galvanometer, tunable amplifier 
multiplier tube, 2866 
voltmeter, peak; for h.v. pulses, 1735 
nGUGE es microwave, with calibration tables, 


Microphones, (See also Transducers) 
calibration of, at low frequencies, duct for, 2220 
by ultrasonics, 746 
condenser-type, for airborne ultrasonics, 2975 
calibration technique for, 2979 
self-reciprocity method, 374 
measurement of |E’/I'| in reciprocity calibration 
of, 3354 
standard, tolerances for, 373 
vibration sensi'‘ivity of, 4092 
diffraction coefficient measurement, 1854 
ear, transmission characteristics of, 3353 
fluctuation of sensitivity threshold, 1853 
high-quality, design and operation of, 372 
pressure-gradient, combined with slotted line for 
+45° directivity, 2978 
pressure sensitivity measurements on, 2587 
Mixers, (See also Frequency, converters) 
crystal-diode, delay distortion in, 345 
microwave, ferrite, efficiency of, 65 
transistor, equivalent circuit for, 3402 


Modulation, broadcasting systems, analysis of 
frequency distribution of power in, 2157 
SPU ee AEE and frequency distortion of, 


using photo- 


distortion by band limitation, 3432 
SEO products with white-noise modulation, 
using ferrite-cored variable inductor, 2282 
of loss-free oscillator, 784 
reactance transistor for, 1171 
single-tone, network distortion formula, 2159 
of tuned-circuit and relaxation oscillators, 1932 
phase, mathematical treatment of power in, 4385 
pulse, theoretical and experimental investigation 
of systems of, 317 
s.s.b. systems, peak-power computation, 1387 
suppressed-carrier, technique for, 2158 
Modulators, d.c., Si-diode, for drift correction in 
computer amplifiers, 2280 
diode, sampling-function analysis of, 2674 
frequency, relaxation oscillators as, 71 
ice a using variable-capacitance diodes, 


magnetic ring-type, design of, 4160 
permalloy-film, 2279 

pulse, magnetic, d.c.-charged, 3396 

paleo using hole storage effect in transistor, 


using junction transistor, 4161 
rectifier-type, with frequency-selective termina- 
tions, 3046 
input impedance of, 3047 
simplified equations for, 1931 
Molecular systems, band theory, corrections for 
dielectric effects, 3467 
change in ground state of crystal due to optical 
pumping, 831 


Molecular systems, charge carriers of negative effect- 

ive mass in crystals, 830 

comparison of charges on electron, proton and 
neutron, 117, 2319 

coupling of spin system to cavity mode, 832 

electron binding energies in, photo-electron method 
for studying, 2320 

energy levels for rare-earth ions, 1332 

energy and lifetime of exciton, 1568 

macnetopl asia reflection measurements on solids, 


selfconsistent-field approach to many-electron 
. _ problem, 829 

simplified LCAO method, zinc-blende and mixed; 
crystal structures, 1333 

space-charge-limited current in, 594 

simplified theory of, 1194 

superexchange interaction and symmetry of elec- 
tron orbitals, 464 

theory of Bloch electrons in magnetic field, 1196 

theory of internal field emission in, 2321 

wave functions for crystals and molecules, calcula- 
tion method, 1569 

Zeeman splitting of paramagnetic atoms in 
crystalline fields, 1195 

Moon, absence of craters on far side, 850 

magnetic field of, 1980 

observations of impact of Lunik II, 851 

photographs of far side, 852 

radio Cee at 106-1 Mc/s, diversity reception of, 


reflection of 488-Mc/s signals from, characteristics 
of, 4207 
reflectivity of, using Millstone radar, 2714 
surface of, physical nature of, 128 
radar echoes from, 3079, 3476 
determination of scattering properties by, 3477 
radar scattering from, 2713 
theory of, 3826 
thermal radiation at 1420 Mc/s from, 2330 


N 


Navigation aids, (See also Direction finders; Radar) 
aircraft, review of, 2391 
beam-riding systems for missile guidance, 1236 
celestial, using sun and moon as r.f. sources, 529 
Decca 2-range hydrographic survey system, 2757 
Dectra, air and sea tests of, 530 
SG GRGey using signal from satellite, 2389, 


new techniques for, 3522 

progress in, German report on, 1462 

using signals from high-altitude satellites, 2388 

in space, suitability of natural e.m. radiation for, 


for space vehicles, 2020 
transmitting, performance of, 3879 
Networks, (See also Circuits; Filters) 
active, admittance, matrix analysis of, 1906 
dissipative, with third-order maximally flat ampli- 
tude characteristics, 3739 
frequency and time functions of, asymptotic rela- 
4 tions between, 1517 
linear, phase-shift, limit for unit step response, 3746 
realizability and realization of, 3745 
RLC, with random capacitance variations, 
stochastic analysis for, 1141 
stability criteria for, 64 
synthesis for transient conditions, 2250 
transfer function of, solution by analogue com- 
puter, 3737 
anultipole, branched, existence and realizability of, 


with common output, 4138 

crosstalk in, 783 

frequency-combining, ‘sideband algebra’ for, 3024 
zu euensicnal space filter, basic tensors of, 


pone, calculation of static characteristic of, 
nonreciprocal, immittance properties in terms of 
‘unitor’ element, 1520 
phase-shifting, wide-band, 2643 
representation by scattering matrix, 3399 
synthesis with negative resistors, 3025 
Wien-bridge, with single control elen.ent, 2642 
negative-resistance, complex-frequency power con- 
cept in, 2249 
synthesis of, 4132 
nonlinear, extension of Heaviside’s theorem to, 1144 
general energy relations in, 773, 774 
quadripole, all-pass, constant-resistance, design 
tables for, 1148 
analogy between Weissfloch transformer and 
ideal attenuator, 2636 
approximation method for curve synthesis, 3018 
with complex parameters, matching for maxi- 
mum power, 781 
constant-resistance, modified bridged-T, 3019 
bed ance transformation by unit-circle method, 
porate nonreciprocal, propagation constant, 


ladder-type, with nonlinear and _ negative 
resistances, graphical method for, 4133 
linear, active-power transfer by, 3736 
characteristics of, 414 
generalizations of Duhamel’s integral for, 57 
graphical synthesis method for, 1518 
topological analysis of, 2635 
matching, bandwidth of, 2637 
design data for, 59 
noisy, theory of, 779, 1146 
nonlinear, with linear iterative impedances, 1145 
rath prescelbed! delay characteristics, design of, 
reactance-type, matrix synthesis method for, 775 
stable and unstable image parameters in, 58 
Syme risa application of wave matrices for, 


Eansient response of, instrument for studying, 


Networks, RC, active, synthesis of driving-point 
impedances with, 3749 
response to transient f.m. inputs, 3431 
RLC, number of natural frequencies of, 63 
staBility of, 778 
two-terminal, negative-resistance, stability condi- 
tions for, 1900 
RCL, partial equivalence and Cocci-Cauer 
theorem for, 4131 
Noise, (See also Atmospherics; Cosmic radiation; 
Solar radiation; Sound) 
in carbon film resistors, 769 
Gaussian, sine-wave distributions in, 2894 
infrared sues for measurements at sea horizon, 


measurements of spectrum at 50-100 c/s, 4382 
power measurements of, spectral frequency func- 
tions in, 3979 : 
power See calculation and representation of, 

1 


shot, autocorrelation function and power spectrum 
of, 4436 ‘ : 
sources, saturated-diode, absolute calibration of, 


thermal, in microwave region, 4383 
thermometer, for absolute measurements, 2864 


O 


Oscillators, a.f., twin-T, amplitude-stabilized, 2645 
analysis and modes of oscillation of, 3403 
blocking, double-triode, for mus pulses, 2649 

graphical analysis of, 3407 
bridge-type, as current or voltage source, 422 
calibration method using 60-kc/s standard- 
frequency transmission, 600 
coupled, frequency pulling effects in, 2251 
crystal, bridge-stabilized, tuning of, 1908, 1909 
improvement of stability of, 68 
with delay line as feedback loop, 70 ? ' 
design method for specific harmonic distortion, 
based on describing-function analysis, 3029 
dual-frequency, design of, 2254 
electromechanical, 0-001-0-1 c/s, 2646 
impulse-governed, techniques of, 3754 
with interrupted inner conductor, 
characteristics of, 69 
LC, single-circuit, quasilinear, theory for, 788 
loss-free, modulation of natural frequency of, 784 
microwave, Meacham bridge, 
monostable, using transistors, 
multivibrator, astable, transistor, frequency stab- 
ility of, 3756 
design calculations for, 2648 _ abet 
magnetoresistive, resolving time and flipping 
time of, 3753 
monostable, stability of, 3406 
using transfluxor magnetic core, 2255 
noise in, analysis of, 3750 y 
nonlinear, behaviour in presence of noise, 3752 
self-excited, background noise in, 3751 
parainetric, using point-contact diodes, 1525 
phase-locked, noise spectrum of, 3026 
phase variations due to periodic e.m.f., 787 
Q-factor of, 1522 


reactance 


Index to Abstracts and References, 1960 


RC, a.f., voltage-tuned, using Se rectifier capacit- 
ance, 1523 
valve-type, design of, 4140 
3-phase, with inductive load, 4139 
regenerative, monochromaticity and noise in, 3755 
relaxation, using point-contact transistors, 425 
avalanche process in, 74 
self-oscillating system, analysis of differential 
equation of, 3405 
stability, in television tuners, 1907 
superregenerative, with frequency controlled by 
nuclear magnetic resonance, 2647 
synchronization at combination frequencies for 
wide-band frequency stabilization of, 786 
aypouteuzed by harmonic, selective properties of, 


paree srenency, using nonlinear feedback circuits, 


transistor, high-power, for frequencies up to 300 
Me/s, 1526 
tunnel-diode, voltage-tuning range of, 3027 
valve, amplitude fluctuations due to noise in, 67 
frequency stability of, effect of cathodeimpedance 
on, 1153 
local, voltage sensitivity of, 1154 
Wien-bridge, design of, 423 


P 


Paramagnetic materials, alloys, resistance mini- 
mum in, theory of, 257 
a-Al,0,, threshold energy for lattice displacement 
in, 1725 
K,;Co(CN),, growth conditions for maser applica- 
tions, 
Pr ethyl sulphate, properties below 1°K, 256 
rare-earth ethyl sulphates, heat capacities at low 
temperatures, 255 
simultaneous determination of particle size and 
magnetization in, 1724 
Voiet effect in, at cm A, 1961 
Particle accelerators, cyclotron, 
accelerating gap, 4361 
Oe using stochastic acceleration principle, 


with oblique 


electron bunching method for, 4360 
e.s., Short, bakeable, 621 
linear, electron, tolerances for, 999 
variable-phase focusing in, 3994 
synchrophasotron, 10-kMeV, 286 
synchrotron, high-current, phase oscillations in, 


proton, zero-gradient, 12-5-kMeV, 1742 
Particles, charged, acceleration in e.m. fields, condi- 
tions for, 4165 
drift in magnetic field, 3804 
pS oscillations of electron-ion beams, 
7 
motion in radial magnetic field, 2317 
Particles, orbit in varying magnetic fields, 3803 
quanto theory of transport in magnetic field, 


regions of motion in magnetic fields, 2316 
relativistic, in electric and magnetic fields, tra- 
jectories of, 3439 
mass separation by travelling-wave waveguide, 
3995 
series expansion for motion in slowly varying 
fields, 828 
elementary, mass/energy relations for, 2700 
Permeability, complex, measurement at v.h.f. by 
discriminator, 2474 
Phase, measurement, c.r.o. recording of nonlineari- 
ties in characteristic of video networks, 3222 
measuring equipment for v.1.f. signals, 3227 
meter, for c.w. or pulsed u.h.f., 2484 
multiplier, 987 
shift, nonreciprocal, parametric device for, 3765 
standards, 400-c/s, 4337 


Phosphors, cathodoluminescence measurements at 
90-450°K, 4268 
CdS, avalanche electroluminescence in, 1258 
contact-potential measurements on, 225 
crystal growth of, 539 
edge emission in, temperature dependence of, 
3533 


” 


edge and impurity emission in, 538 

effects of low fields on luminescence of, 920 

exciton spectrum of, 164% 

excitons and absorption edge of, 4267 

insulated, a.c. impedance measurements on, 1642 

luminescence and photoconductivity of, 177 

mechanically excited emission in, 3892 

photoconduction in activated films under electron 

bombardment, 180 

slow build-up of photoconductivity in, 178 

temperature dependence of Juminescencein, 3891 
CdS and CdSe, vanadium-activated, properties of, 


3121 

CdS, ZnS and ZnO, edge-emission phenomena ia 
model for, 537 

CdZnS-Mn,X, electroluminescent, enhancement 


effects of infrared on, 919 
enhancement and extinction effects in, 918 
decay of, effect of pressure on, 2402 
electroenhancement effect, variation with frequency 
of electric field, 3534 
electroluminescent, microscopic observations on, 


under pulsed square-wave excitation, 4269 
voltage dependence and particle size of, 4272 
fluorescence of photoconductors, effect of tempera- 

ture in 2-state model, 186 
GaN, edge emission of, 2401 
KCI-Tl, afterglow with cathode-ray excitation, 541 
model based on quantum mechanics, 94 
polarized, data storage and display with, 3229 
SrS-Eu,Sm, paramagnetic-resonance detection of 
excitation of, 191 
(Zn,Cd)S-Ag, energy levels in, 2031 
(Zn,Cd)S-Au, 4275 
ZnO, edge luminescence of, 4271 
ZnS, activated with Cu or Ag and coactivated with 
Ga or In, 187 : 
chanves in trapping levels due to positive-ion 
bombardert, 190 
electroluminescence in, efficiency of, 2032 
mechanism and efficiency of, 4273 
under pulse excitation, 542 
external field emission of, 4266 
films. electroluminescence in, at low voltages, 
2033 f 
generation of high-lattice defect concentration 
by irradiation of, 3137 
luminescence spectrum, influence of temperature 
on, 3535 
with P,As,Sb coactivators, 188 
photo-e.m.f. measurements on, 2770 
proverties of crystals grown from melt, 1640 
thermoluminescence of sinrle crystals, 2403 
ZnS and CdS, oxygen in, 2400 ‘i 
ZnS and ZnSe, vanadium-activated, properties of, 
312: 
ZnS-Ag, decay properties of, 2771 
ZnS-Cu, emission spectrum with partial thermal 
extinction, 189 
infrared emission in, 3531 
structure of luminescence centres in, 3532 i 
ZnS-Cu.Cl, pulse-excited, electroluninescence in, 


3124 

ZnS-Cu,Cl and (Zn,Cd)S-Cu,Cl, electroluminescent, 
preparation of, 4274 

ZnS-Mn, enhancement and quenching of lumin- 
escence in, 3894 


Photocathodes, Bi-Ag-Cs, spectral sensitivity of, 
2943 


response characteristics of, data for comparison of 
commercial types, 4066 
Epotocelsy ADDugety using electroluminescent cell, 
44 


using photocathode/phosphor system, signal/ 
noise ratio of, 4065 
CdS, sintered, 1433 
commercial, characteristic data on, 697 
electron-multiplier, gain stabilization by auxiliary 
erid in, 2944 
luminescence effects in, 626 
using resistance strips and crossed fields, 3315 
GaAs, spectral characteristics of, 2945 
Ge, junction-type, as photon detector, 2559 
sensitivity and noise of, 1058 
infrared detectors, using Ge-Si alloys, 1434 
light-modulation apparatus for response measure- 
ments, 4422 
PbS, current fluctuations in, 2189 
photovoltaic, Ge, noise in, 1822 
InSb, with alloyed -p junction, 2558 
theory and application of, 1254 
Se, inertia effects in, 4423 
Photocells, Si, with antirefiection coating, for solar 
battery, 2560 
transistor, CdS, using field effect, 2946 
field-effect, circuit applications of, 4142 
triode relaxation processes at low-intensity illum- 
ination, 3316 
Photoconductive materials, (See also Semicon- 
ductors) 
alkali antimonides, electrical properties of, 2763 
photoelectric properties of, 2764 
Bi, photoelectromagnetic effect in, 3120 
CdS, breakdown characteristics of, 915 
a pe anaes diffusion and energy transport in, 
conduction inhomogeneities in, electro-optical 
methods for study of, 1636 
at high field strengths, 1637 
contactless excitation of electrons in, 1635 
crystals, dislocations in, 1638 
effect of surface treatment on, 2768 
etch pits and dislocations in, 3528 
growth and effect ot dislocations in, 914 
current noise due to ohmic contacts on, 4265 
decay of photocurrent in, acceleration of, 1247 
diffusion length of holes in, measurements of, 


fluctuation effects due to shallow traps in, 2767 
frequency factor and energy distribution of 
shallow traps, 3889 
hole conduction and photovoltaic effects in, 2030 
hole ionization encigy of imperfections in, 1245 
improvement of performance of, 1246 
light absorption in, electric-field-induced, 3118 
nonactivated, luminescence and conductivity of, 
with medium-energy excitation, 2397 
optical absorption of, 2398 
peaks in excitation spectrum of, 534 
photosensitive spin resonance in, 179 
photosensitive ultrasonic attenuation in, 2399 
photovoltaic effect in, 3117, 3527 
radiation-induced conductivity of, 535 
refractive index of, 3116 ’ 
saturation of photocurrent with light intensity, 
3890 
spectral distribution at 77 and 20°K, 181 
thermal stability of carbon electrodes in contact 
with, 3119 
transient field effect in, 2396 
trapping and diffusion in surface of, 4264 
CdS and PbS, contact potential difference of, effect 
of surface state on, 2766 P 
CdS-CdTe, preparation and properties of single 
crystals, 1248 ¢ ‘ 
CdTe, phase equeS and semiconducting pro- 
perties of, 1 
CdZnS mixed crystal, energy-band of, 3115 
conductance and photoelectromagnetic effects in, 
effects of traps on, 2028 J 
Cu,0, response curve related to semiconductor 
characteristics, 2769 
spectral distribution at 20°K, 183 
gain-bandwidth product of, 913 
GaSe, 1250 eA | 
glow curves in, analysis of trap distribution based 
on, 912 
Hgl,, influence of contacts on, 536 
induction effects in, 2762 
infrared, signal/noise ratio and response threshold 
of, 185 
PbS, films, noise and signal response in, 2395 
noise spectra modification of, 184 . 
preparation of photoresistors by chemical 
deposition, 1251 
PbTe and Au-doped Ge, as infrared detectors, 3530 
photon fluctuations in, detection of, 2284 
photon momentum in magneto-optic effects, 2286 
Sb,S;, conductivity increase by electron bombard- 
ment, 916 
Sh,Ses, conductivity of, 1252, 1253 
Se, films. saturation photocurrents in, 176 
ternary V-VI-VII compounds, 3526 
thermally stimulated currents in, 2285 
ZnS, effects of polarized light on, 2029 
optical properties of, 917 ; 
containing Gd, trapping in, paramagnetic reson- 
ance detection of, 3114 
Photoconductivity, applications and theory of, 2027 
increase by field ionization of traps, 2765 
of ea from a.c. impedance measurements, 


Photoelectric effect, at contact between semicon- 
ductor and organic dye, 533 A 
interference between orbital and spin currents in, 
1936 
as inverse of bremsstrahlung, 1937 
and luminescence, in computer applications, 1241 
in p-% junctions nonuniformly irradiated, 3529 
in reverse-biased p-n junctions, 1242 
Sauter theory of, 1934 
bremsstrahlung limits in, 1935 
theory of exciton absorption in, 3433 ‘3 
Photoelectric emission, (See also Electron emission) 
from metals, additive effect with secondary 
emission, 3049 
Photoemissive materials, Cs,Sb and K,Sb, energy 
distribution of photoelectrons from, 1243 
Cs-Sb, films, resistivity measurements on, 1634 
spectral sensitivity curve from measurements of, 
3888 


Ta, field dependence in, 1639 ns 
Phototelegraphy, f.m. system for space vehicle, 3267 
narrow-band system for, transatlantic tests on, 3266 
Physics, maser experiments to test relativity prin- 
ciple, 93, 444 Fs 
Pickups, vibration, piezoelectric, review of, 3336 
Piezoelectric materials, (See also Quartz) 4 
anisotropic, transformation for elastic and piezo- 
electric constants, 3543 
(Ba,Ca,Pb) TiO,-TiO, system, properties of, 2411 
BaTiO,, compressed stability of, 2778 
CdS, constants of, 3901 


Piezoelectric materials, in CdS and ZnO, 3136 
ceramics, jump phenomena in resonance curve, 3545 


29 


Pb(ZrTi)Og, effect of additives on, 199 
polycrystalline, low-signal properties of, 1647 
pyrolusite, properties of, 2404 
reduction of thermal frequency shift by tempera- 
ture-dependent pressure, 1648 
response of loaded plate to electric signal, 3900 
Plasma, absorption and reflection spectrum of, 1953 
action of d.c. field on, 1552 
afterglow proverties of, microwave measurements 
on, 
collision damping of space-charge waves in, 1952 
configurations of, stability of, 1950 
containment by r.f. and d.c. fields, 2301 
slensiiy  prodles of, microwave determination of, 
electron-beam interaction for amplification of 
space-charge waves in, 455 
electron oscillations in, 1944 
2-beam excitation of, 3057 
e.m.f. due to movement across magnetic field, 816 
e.m. field penetration into, 1954 
@.m. waves in, nonthermal mechanisms for, 4179 
energy distribution of electrons in, triple-probe 
method for determining, 1551 
equation of state for, 3443 
excitation by external currents, analysis of, 3788 
growth of longitudinal waves in, 103 
high-temperature, Cherenkov radiation in, condi- 
tions for, 1183 
equation of state for, 2298 
highly ionized, ionic conductivity of, 4178 
hydromagnetic waves in, 3446 
radial, 1185 
hypersonically produced, effect of strong fields on 
e.m, wave propagation through, 454 
incoherent microwave radiation from, 1955 
interaction with electron beam, 3444 
Lorentz-type, discharge conditions and electron 
distribution in magnetic field, 1186 
longitudinal and transverse waves in, 1184 
in magnetic field, configurations of, 
microwave conductivity of, 4181 
transport phenomiena in, 4182 
measurement of temperature and electron density 
in, 2692 
microwave measurements in shock tube, 2693 
nonuniform, electron oscillations in, theory of, 3055 
oscillations in, excitation of, 3056 
excitation of standing waves in, 1553 
experimental study of, 1182 
integration method for equations of, 3054 
interaction with e.m. field at nonuniformity, 2303 
below ion cyclotron frequencies, detection method 
for, 3445 
linearized theory of, 4180 
theory of spatiilly growing waves for, 102 
oscillations of cylindrical cavity in, 1554 
Propagation of waves across density discontinuity 
in, 
rings, experiments on, 1181 
space-charge waves in, applications of, 815 
stability and boundary conditions of, 3053 
tsniper afer and electron-density measurements 
on, 
thermal] conductivity tensor forionic current in, 813 
uniform, stability of, 3787 
warm, conductivity of, 1180 
Fotentisl, Sete eee: analogue for problems 
ol, 
Power, (See also Bolometers; Meters, wattmeter) 
measurement, coaxia] film bolometer for u.h.f., 1354 
at kMc/s frequencies, 3980 
using microwave calorimeter, 1351 
resistive-film milliwattmeters for 8-40 kMc/s, 


standards, u.h.f., 100-W water-cooled resistor for, 
2485 


Power supplies, (Sce also Batteries; Converters; 
Generators) 
dry-cell with transistor emitter-follower circuit as 
F current source, 325 
or Mass-spectroeter magnet, usin; itive feed- 
back, 3653 pS epee 5 
for missiles, using magnetic amplifiers and trans- 
istor inverter, 
using Si diodes, 326 
solar battery, effect of temperature on, 2527 
Si, antireflection coatings for, 2560 
improvement of, 3654 
thermionic energy converters, a.c. output of Cs cell, 


effect of anode emission in, 4352 
figure of merit for, 1740 
thermoelectric energy converters, efficiency cal- 
culation for, 1741 
thermoelectron engines for, 618 
thermomagnetic energy converter using Gd, 997 
transistor, with constant-current regulating system, 


high-stability, design of, 328 
protection circuit for, 2907 
wind-driven, for dm-wave radio link, 3655 
Pulses, coincidence circuit based on current-limiting 
i effect in valves, 790 
discriminator, using biased input diode, 3031 
mus, discrivinator circuit for counting, 789 
waveforms in diode circuits, 426 
width of, production of voltage proportional to, 3410 


Q 


Q-factor, of cavity resonators, measurement of, 604, 
3221 


measurement of, automatic; 2867 
Quantum theory, e.m. potentials in, effect on 
charged particles, 821 
Quartz, acoustic absorption in, above 1 kMc/s, 3135 
defects in, 3904 
effect of initial stress on vibrations of, 1649 
plates, excitation by parallel field, for p-ecision 
frequency control, 3544 
Quartz, synthetic, acoustic absorption in, 3134 
effects of impurities on growth of, 3903 
internal friction in, 2779 
topography and etch patterns of, 3902 


R 


Radar, aerials, rotational speed of, remote control of, 


aircraft, scintillation spectra in, 4260 
back-scatter measurements by time-separation 
method, 175 
calibration using solar r.f. radiation, 1239 
‘chirp’, theory and design of, 3885 
coverage, factors influencing, for propagation over 
irregular terrain, 3881 
echo cross-section of semi-infinite body, 2021 
echoes, from atmospheric inhomogeneities, 3882 
aurora-like, from 17° latitude, 1226 
from birds, 174, 2025 
peandes, geometrical-optics approximation for, 


effect of aerial line on frequency stability, 911 
f.m. c.w. ranging system, 3523 


30 


for rriss-distance indication, 909 
missile-warning system at Fylingdales Moor, 2761 
monopulse, tracking performance of, 311l 
noise temperature in L-band system, 1629 
portable, for battlefield deployment, 2760 
p.p.i. displays, statistical properties and effect of 
low-frequency suppression in, 1630 
pulse, polarizer for suppression of rain echoes, 3884 
pulse-compression system for, 2023 
range performance analysis of c.w. and pulse 
systems, 171 ; 
scatter cross-section of metal cylinders, 1628 
scattering of absorbent coatings, at long wave- 
lengths, 4256 
at short wavelengths, 4255 
signal detection in, correlation method for, 4257 
optimum integration time for, 4258 
in presence Of noise and local reflections, 172 
signais, design for high range and high velocity 
resolution, 3886 
simulation of clutter in, 173 ' 
simulators, optical, for evaluating resolution 
requirements, 908 . 
storage processes in, for compressed-bandwidth 
A displays using magnetic tape, 2024 
for compression of frequency band of c.r.-tube 
displays, 1025 ‘ 
improvement of signal/noise ratio by, 2392 
systems, comparison with infrared detection for 
different weather conditions, 1627 
early-warning, ‘Madre’, 2026 
wide-band freauency-scan technique for detec- 
tion of ionization clouds, 4259 
target classification by polarization pronerties, 3525 
tracking for Tiros weather satellite, 629, 2759 
traffic, 3-cm-A, 630 
transponder, solid-state modulator for, 3524 
X-band, maser duplexing system for, 1238 
radiation back-scattered from sea surface, 2758 
Radiation, e.m., from charged particles near con- 
ducting body, 823 
Cherenkov, characteristics of, 1561 
from current-carrvine ring, moving in plasma 
in magnetic field, 1559 
from high-speed particles, 824, 1560 
in high-temperature plasma, 1183 
Doppler effect in anisotropic and gyrotropic 
medium, 1965 : 
of electron beam passing through dielectric, 1964 
induced and spontaneous, in coherent field, 462 
thermal, of eround and atmosphere at 1420 
Me/s, 2013 ‘ 
meter, logarithrric, based on random noise from 
photomultivlier detector, 1353 
nuclear, effects on solids, 593 
effects on various materials, 978 ete 
Radio astronomy, (See also Cosmic radiation) 
aerials, resolution of 3 patterns derived from one 
aperture, 1499 
aerials and interferometer svstems for, 1872 
applications, test of ballistic theory of light 
emission, 472 ee 
galactic noise measurements, polar absorption in, 
2701 


interferometer, at Nangay, 1570 
aerial system and receiving equinment, 3469 
measurements from earth satellites, 3071 
observatorv, at Cambridge, equipment and program 
of, 1199 
-at Green Bank, development of, 1198 
planning and results of proeram of P.T.T., 3815 
radar echoes from Venus, 479 
r.f. emission, galactic spectrum of, 3809 
from normal galaxies, 2331 
occultations of Crab Nebula by solar corona, 844 
related to cosmic-ray processes, 466 
from Southern Milky Way, 21-cre survey, 2707 
21-cm, from globular clusters, 465 
in Taurus-Orion region, 841 
detection of gravitational red shift, 4203 
measurements of Zeeman splitting for invest- 
igation of galactic magnetic field, 4201, 4202 
r.f. sources, in Cygnus loop, 3811 
Cygnus-A, red-shift absorption spectrum of, 125 
Cygnus-A and Cassiopeia-A. brightness distribu- 
tion measurements at 127 Mc/s, 467 
in Cygnus-X, spectral analysis of, 3812 
Eta Carinae and Centanrus-A, observations near 
1400 Mc/s, 2706, 3822 
extended component of Centaurus-A, 3823 
on Jupiter at dm A, 3471 
ionospheric modification of emission, 3472 
analysis based on Chapman's theory, 3813 
polarization and aneular extent of 960-Mc/s 
radiation from, 3072 
source of, 468 
at 408 Mc/s, 3814 
localized, experimental investigation of confusion 
effects in, 3810 
Radio astronomy, r.f. sources, Sagittarius, observa. 
tion of, 839, 
scintillations of, cayse of, 837 
simultaneous observations on different frequen- 
cies, 2325 
shell-type, observations made with 178-Mc/s 
interferometer, 2705 
spectra of, 4205 
Venus, apparent radiation at 11m A, 2326 
microwave absorption and emission in atmos- 
phere of, 3470 
at 1427 Mc/s, brightness distribution, 4204 
telescopes, Bonn 25-m, calibration and testing, 835 
tracking system and alignment, 836 
steerable, 600 ft, 1200 
synthesis of, 3724 r 
tracking Py lobe comparison, angular accuracy in, 


Radio links, automatic switching and remote 
signalling for, 2517 
Berne-Breitenrain, 3259 
f.m., distortion in, 3262 
microwave, automatic distortion control in, 1395 
with passive repeaters, echo effects in, 3260 ; 
p.ph.m. equipment with pilot-tone synchronization 
for, 2166 
Teflection effects in, alignment procedure for 
minimizing, 3261 
stand-by circuits for, automatic switching of, 4032 
transhorizon, French, 2165 
tropospheric-scatter system design, 4393 
Radiosondes, for atmospheric electricity measure- 
ments, 490 " 
time lag effects in observation of ducting layers, 


Reactors, saturable, harmonic-response approxima- 

tion for, : at 

series-connected, difference-equation analysis of, 
2627 


observation of transients in, 2628 
Receivers, (See also Television) _ 
a.g.c. systems for, application of linear servo theory 
to, 1772 
broadcast, transformerless circuits for, 1770 
combined, for radio and television reception, circuit 
details of, 1769 
f.m., with dynamic limiter, 316 x 
quality-checking, for sound broadcasting, 658 
for v.h.f. multipath propagation tests, 659 
sensitivity of radiometer with a.g.c., 657. f 
signal tracking using phase-locked loop, increasing 
range of, 2895 
tuning drive mechanism for, 3250 : 
u.h.f. attenuator for reducing intermodulation, 660 
Reception, (See also Television; Wave propagation, 
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em. F : 
autodyne sy icrowave system, using backward-wave 
amplifier, 1382 Lag Ay 
correlation of fading signalsin, instrument for, D 
crosstalk in frequency-multiplex data transmission 
due to finite limiting, 1381. 
diversity, comparison of equal-gain and maximal- 
ratio combiners for, 4026 an 
influence of signal distribution on gain In, 1385 
multiple, performance of optimum combiner for, 
86 


pre- and post-detection combining techniques for, 
evaluation of, 1773 
space, at 95 Mc/s, England-Boulder, 314 
DOPLOC automatic tuning system for earth- 
satellite signals, 1384 F 
effect of atmospheric radio noise on, recording of 
noise envelope for, , r 
fading in, frequency analysis using recording tech- 
nique, 4381 
rapid, periodic, at m.f., 3247 z 
with selected quantile output device for measure- 
ment of, 3249 ; i 
at 10 cm A, distribution as function of azimuth 
covenoan tesa 
ing-rate recorder, 
Bad cost of back-scatter signals at 25 Mc/s, 


3643 ; 
curves for 30-10 000 Mc/s, graphical method of 
calculation, 313 y 
f,m., distortion in v.h.f. broadcasting due to path 


differences, F 
interference, from extraterrestrial sources at 


30-1000 Mc/s, 3645 
noise aaah Ss at Eschborn and Liichow, 
solar-flare effects on field strength measurements, 
40: 


y.h.f., fading analysis for propagation tests, 655 
transatlantic, during sunspot maximum, 654 


Recording, (See also Sound recording) 


chart, photoelectric reading system for, 1399 
graphical, transistor-amplifier bridge circuit for, 
3651 


magnetic-tape, circuit design for 250 c/s-250 ke/s 
bandwidth, 1780 
of oscillograms, 611 
thermoplastic, using electron beam, 1356_ 
time marker system using digital techniques for, 
666 


Rectifiers, (See also Semiconductors; Valves, crystal) 


controlled, for driving a.c. and d.c, motors, 670 
using transistors, 3265, 4397 
Ge, parallel and series operation of, 3656 
non-isothermal diffusion theory of, 1401 
Se, influence of impurities on, 4396 
under pulse conditions, 2528 F 
semiconductor, characteristics and protection of, 


voltage limits of, 671 
Si, life of, 669 
performance data for, 1781 < 
Reflection, coefficient of, for surfaces with same 
medium on either side, 748 
from thin conductive films, penetration depth as 
measure of, 4197 


Reflectometers, microwave, analysis and practical 


adjustments of, 1347 
eS S.w.I. responses for measurements by, 
1 


Refractometers, microwave, cavity-resonator type, 
993 
limit of spatial resolution of, 1738 
Regulation, temperature, using Curie point of 
ferrites, 2874 
of transducer response and drift-corrected d.c. 
amplifier, 330 
Regulators, (See also Control systems; Stabilizers) 
current, for electromagnets, 1403, 1 
for mass spectrometer, using transistors, 3657 
using paramagnetic resonance, 1402 
current and voltage, using power transistors, 672 
series-type, with improved etficiency, 1784 
transductor circuit as, 1783 
voltage, for valve heaters, 1027 
1-4-kV, using beam tetrode, 1026 
Relays, for protection of power transmission system, 
using Hall effect in InSb crystal, 253: 
static, design for signalling and control, 4039 
Research, and development in radio and electronics, 
Russian review of, 1459 
Resistance, measurement, at.h.f., differential trans- 
former for, 2472 
on thin films during deposition, 2868 
Resistivity, of Al, at high temperature due to lattice 
vacancie., 2412 
measurement, automatic, 4-point probe for, 602 
by eddy current method, 1339 
at microwave frequencies, 985 
on eon cop suclors at h.f. by contactless methods, 
Resistors, carbon-film, ‘climatic test on, 1896 
noise in, 769 
compositions using hard rubber with carbon black, 


film-type, review of, 4123 
fixed, long-term stability of, 3393 
Resonance, absorption, by maser oscillation on 6-6 
line of N**H,, 3462 
electron-spin, of Gd4+ in LaF, 585 
ferromagnetic, absorption decline with increasing 
power level, 1960 
d.c. eee in propagation through thin sheets, 
4 


in strong field, effect of specimen shape, 3461 
magnetic, broadening effects of phase-detection 
techniques in, 1192 
nuclear, damping by coherent radiation in, 3801 
in powdered MnF,, 584 
signal/noise ratio in, 1566 
weak-field maser for investigation of, 3463 
microwave, interaction between radiation field and 
atomic system, 462 
nuclear, absorption detection circuit for, 1972 
nuclear-quadfupole system for maser action, 2315 
paramagnetic, absorption and polarization rotation 
in microwave band, 2106 
of Cr*+ in Al,O;, optical detection of, 1329 
in dilute Cr salts, 260 
along direction of polarizing field, 4199 
electron, experiments on ruby, 2109 
ruby as standard for, 261 
line broadening and enhanced pseudo-dipolar 
moments in, 1308 
line shapes in, 258 
in Ni chelate crystals, 2111 
in Ni fluosilicate. 259 
nuclear spin-lattice relaxation due to, 4185 
optical detection of, 1330 
passage effects in, 3800 
power-saturation experiments on, 3452 
quadrupole selection rule in spin-phonon inter- 
actions, 592 
relaxation effects in maser material, 1963 
relaxation times in, influence of exchange inter- 
action on, 1962 
in Sb, due to exchange coupled Cr**+ pairs, 


harmonic spin coupling in, 3601 

optical detection of saturation, 975 

pea acre aon and trapping of radiation in, 
spin-lattice relaxation times at 34-6 kMc/s, 


2107 

shift of F!® nuclear resonance in MnFy, 1327 

sign of ground-state splitting parameter for 
Fe** in, 236 

single-crystal tungstates for studies of, 2110 

spectrum of Mn in corundum, 4331 

spin-lattice relaxation in neodymium ethylsul- 
phate, 3600 : 

spin saturation by ultrasonic phonons in, 1331 

in systems with two kinds of magnetic moment, 
3451 


Resonators, acoustic, characteristics of array of 


holes in baftle, 2972 
cavity, for diclectric spectroscopy of compressed 
gases, 112 
excitation by secondary-electron resonance 
multiplication, 56 
field-strength measurements in, 3981 
with linear tuning, 3017 
open-ended, for refractive-index measurements, 
1142 
perturbation theory for, 27 
plastic, for electron-paramagnetic-resonance 
studies, 1143 
Q of, measurement of, 604, 3221 
theory for confocal paraboloids, 55 
coaxial, with helical inner conductor, 772 


Ss 


Scattering, (See also Diffraction; Sound; Wave 


propagation, e.m.) 
of acoustic and e.m. waves, cross-section for plane- 
wave extinction, 3797 
of plane wave by row of small cylinders, 2969 


Scattering, of acoustic and e.m. waves, second approx- 


imation in perturbation method for, 3063 
of e.m. waves, back-scattering from finite cone, 4195 

by corrugated sheet, 110 

cross-sections of imperfectly conducting cylin- 
ders, 2695 

by electrons above ionosphere, 3509 

by nonspherical particles, 1565 

by obstacle, reciprocity theorem for, 4189 

by rough surfaces, reciprocity theorems for, 4194 


Semiconductors, (See also Photocells; Photocon- 


ductive materials; Transistors; Valves, 
crystal) 

AgSbTe,-PbTe system, investigation and proper- 
ties of, 3146 

mele ealyano and thermo-magnetic effects in, 


AlSb, electrical properties of, 3185 
infrared absorption in, 2821 
AlSb-GaSb systems, conductivity and Hall effect in, 
2444 


amorphous, conductivity fluctuations in, 2835 
anisotropic, magnetoresistance effect in, 2791 
atomic, disintegration of excitons by phonons in, 


theory of elementary excitations in, 3051 
BaO and (BaSr)O, conductivity in different atmos- 
pheres, 1685 
Bi-Sb alloys, electrical properties of, 224 
By and magnetoresistance measurements, 


Bi,Se,; and ZnSb, impurity diffusion in, 2453 
Bi,Te;, anisotropic diffusion of Cu into, 3579 
films, 3-temperature method for, 2832 
magnetic susceptibility of, 953 
sintering of, 1301 
thermoelectric properties of solid solutions of, 
1663, 3191 
Bi,Te, and PbTe, scattering of carriers in, 2828 
solid solutions, scattering of carriers in, 2829 
Bi,Te;-type, properties and applications of, 578 
BN, energy-band calculations for, 2424 
BP, properties of, 2425 
Cia ie recast in, determination of ratio of, 


carrier lifetime in, effect of illumination on, 2786 
microwave measurement of, 3157 
carrier masses and optical constants of, determina- 
tion of, 3141 
carrier recombination in, after high excitation, 3906 
for large trap concentration, 3140 
carrier transport and photoconductivity in, with 
trapping, 3147 
CdAs,, cyclotron resonance in, 949 
Cd,Asy, noncubic, with high electron mobility, 573 
compounds, AIBVICVDY!, mixed crystals, 3905 
AlIBY! tellurides, lattice parameter variations 
in, 3571 
AUIBV, effect of polarity on etching, 2045 
influence of polarization on properties of, 2044 
Eyes energy of lattice defect formation in, 


polar scattering in, 4281 
study of band structure by equivalent orbital 
method, 1658 
thermo-e.m.f. and thermal conduction of, 3548 
chalcogenides, of Al, Ga and In, properties of, 929 
of CuFeS, type, 201 
oxide, electrical properties and structure of, 3943 
properties and applications of, 928 
ternary, properties of, 2046 
tetrahedral phases in, 2413 
with zinc blende structure, model for, 2043 
conductivity of, statistical theory of, 1269 
contacts on, adhesion phenomena in, 3772 
metal, characteristics of, 927 
rectification without injection at, 3910 
rectifying, piezoelectric effect in, 1268 
cooling devices, methods of heat climination, 1662 
correlation energy of electrons in, 2039 
crystals, effects of pressure on zinc blende and 
wurtzite structures, 954 
etch a and pits, correlation with etch rates, 
super-cell structure of, 4314 
uniaxial, double refraction in, 3912 
CsAu, properties of, 571 
Cu, 0, conductivity of, 574 
decay Bes carriers in, effect of electric field on, 


diamond, crystal potential of, 2052 
Hall constant and magnetoresistance of, 556 
heat-treatment effects on resistivity of, 935 
_recombination radiation in, 2795 
dielectric properties of, 4280 
diffusion and recombination in, drift mobility 
=e Fae oa 
ispersed colloi hase, optical i 
ee 5) , Op absorption 
CIEE eae pairs in, theory of energy levels of, 


donors in, interacting, magnetism of, 3153 
doping gradients in, determination from photo 
e.m.f. and photoconductivity, 3148 
electron mobility in, theory of, 2783 
electron. plasma theory for, 2416 
lectron resonance in crossed electri 
fick Bane ic and magnetic 
entrainment of ions by electrons in, 2418 
excess vacancies in, rate of diffusion-limited 
annihilation of, 1270 
exo-electron emission from, interpretation on basis 
of lattice-defect interactions, 3907 
field effect in, frequency dependence. of, 1654 
measurements in a transverse magnetic field, 3154 


field emission of, effect of internal field on, 204_ 

field ey ELS in, influence of field emission 
on, 

film-type, electrical properties of, 3155 

free-carrier lifetimes in, infrared-absorption method 
for determining, 2419 


Semiconductors, GaAs, conduction band in, 2448 


crystals, etch pits in, 2446 
growth by horizontal zone melting, 2445 
diffusion of Cd and Zn in, 3945 
heat-treatment effects in, 4506 
high-temperature Hall coemcient in, 3186 
junctions, reverse characteristics of, 2070 
magnetoresistance in, 2447 
Nernst-Ettingshausen effect in, 1292 
p-type, prepared by Cu diffusion, 3574 
as semi-insulator, 3575 
GaAs and Sb,5s, photoelectronic analysis of, 2069 
GaAs-Ga,Ses, electrical properties of, 2822 
GaP, crystals, anharmonic forces in, 3573 
infrared lattice absorption of, 3572 
microplasma pulses and electruluminescence in, 


GaSb, diffusion and effect of impurities in, 1689 
optical properties of, 2071 
oscillatory magneto-absorption in, 227 
thermoelectric properties of, 3187 
Ga,Te,, structure sensitivity to Cu doping, 1688 
Ga,Te, and In,Te;, infrared absorption of, 1687 
Ge, bicrystals, conductivity of, 2440 
breakdown of, influence of anisotropy and mag- 
netic field on, 2438 
CE re ae: for Cu atoms in, ratios of, 


for Ni atoms in, 4296 
compressional-wave velocity changes in, 945 
ROTO Hay and electron density distribution in, 
conductivity at low temperatures, 2815 
in strong fields, 2061 
crystals, dendrites, growth of atomically flat 
surfaces on, 3936 
dendritic growth of, 1289, 3935 
dislocation acceptor levels in, 1283 
dislocation pinning in, 566 
dislocation-free, vacancies in, 1282 
dislocations in, X-ray investigation of, 569, 
2442 
etching and annealing process for, 1677 
etching techniques for fused junctions, 220 
grain boundaries in, 2435 
micropyramids formed during alloying, 221 
oriented growth on fluorite crystal, 1288 
vapour-grown, in closed-cycle process, 3563, 
dislocation content in, 3564, incorporation 
of As in, 3566, incorporation of Au in, 3567, 
incorporation of |, in, 3565, preparation and 
properties of, 3562 
Cu Dreo ation in, effect on dislocation etch pits 
ot, 
dielectric constant, at microwave frequencies, 
2441, measurement of, 3939 
with diffused Cu, temperature dependence of 
coefficient of electron capture, 2437 
diffusion along grain boundaries in, 4299 
diffusion solubility of Cd in, 3173 
doped, with As, optical absorption by, 3167 
with Au, infrared properties of, 3174 
interaction of As and Al in, 1679 
with Ni, photoconductivity in, 3176, recom- 
bination properties of, 563 
effect of Bi on dislocation density in, 2436 
effect of et.hes on recombination centres in, 219 
effect of strain on Seebeck coetiicient of, 3177 
elastic constants under high pressure, 2807 
electron interchange between surface and bulk 
in, 1281 
cue ion properties after Cs vapour treatment, 


extraction of Cu and Ni from, 1286 
field effect and surface reactions in, 3170 
field effects, on cleaned surfaces, 3171 
mechanism of long-term changes of, 1285 
relaxation process in, 1682 
films, amorphous, conductivity measurements 
‘on, 948, 3570 
electrical properties of, 1684 
g-factor of electrons in, 222 
Hall-effect in, longitudinal, 2817 
in strong fields, 3178 
high-pressure measurements on, 2800 
hot-electron phenomena in, 2803 
anisotropy of, 2434 
effect of pressure on, 3940 
infrared emission and absorption of, 567 
infrared polarization by reflection from surface 
of, 946 
irradiated by fast electrons, bulk distribution of 
lattice defects in, 2818 
radiation recombination in, 2068 
irradiated by y rays, annealing of damage in, 3180 
determination of acceptor levels in, 2819 
irradiated by neutrons, conductivity and Hall- 
effect measurements on, 4302 
_ recombination in, 2067, 3179 
irradiation effects of monoenergetic neutrons, 
2066 
junctions in, diffused, light emission from, 2816 
lifetime and current measurements as function 
of recombination-centre density, 2806 
plastically deformed, 3568 
reverse-biased, light emission from, 943 
tunnelling probability in, 3941 
lattice vibrations in, theory of, 2433 
Ufc une, yGehendencs on doping concentration, 


from noise power measurements, 3938 
light-induced plasticity in, 2805 
local levels of Ag and Au in, 2812 
low-temperature properties of, 2439 
minority carrier lifetime in, 3932 
mobility in, field dependence of, 1284 
measurement by d.c. pulse technique, 3169 
Nernst and Ettingshausen effects in, 947 
noise in, 1/f-type, dependence on surface para- 
meters, 4303 
optical absorption in, 2064 


Semiconductors, Ge, optical constants of, in region 


0-10 eV, 3166 
photoemission and hot-electron emission induced 
by electric field in, 4301 
photomagnetism anomaly in, 2065 
piezoresistance of, 568 
precipitation of Li from, mechanism of, 3937 
pressure dependence of resistivity of, 561 
properties of O, in, 2804 
P-typs, quell ciece in, pressure dependence of, 


interaction of holes with acoustic-mode vibra- 
tions in, 2813 
recombination in, of excess carriers, from 


oes of infrared emission spectra, 
at Ni atoms, 2810 
recombination radiation in, far-infrared, 2063 
influence of degeneracy in, 2062 
Zeeman effect on, 941 
recombination velocity at Cu atoms in, 2809 
Tesonances in, valence-band, power-induced 
shifts of, 3942 
SES of properties after heat treatment, 


surface recombination velocity in, dependence of 


maximum on heat-treatment temperature 
2814 2 ; 


surface states on, fast, investigations of, 3172 
surfaces of, cleaned, properties of, 2801 
conductivity measurements on, 1680 
etched, ‘first-order structure’ of, 2802 
oxidation along (111) plane, 1681 
recombination relaxation effects in, 565 
phase conductivity of, at high temperatures, 


influence of Ga and Fe on, 1678 
thermal oscillation effects at low temperature in, 


thermoelectric power of, effect of charged disloca- 
tions on, 3151 


at ace temperatures in, magnetic variation of, 


tunnelling in, direct, 944 

Soo eieuation up to 650 Mc/s, 223 

valence-band structure in ma i Id. 
OL 3869 gnetic field, theory 

(111) direct transition exciton and magneto- 
reflection in, 3168 

Ge and InSb, delayed yield in, 1280 
Ge and Si, binary-system liquidts curves for, 1666 

carrier mobility in, field dependence of, 2053 

crystals, growth of, pedestal method for, 2796 

effect of deformation on energy spectrum of 
holes in, 4285 

energy barrier between slow surface traps and 

ulk in, 

exciton detection in, 2426 

exciton energy levels in, 3550 

1/f noise reduction and crystalline imperfection 
in, 1272 

films, amorphous, structure of, 2054 

g-factor and donor spin-lattice relaxation in, 4288 

impurity elements in, solid solubilities of, 1669 

internal friction at 100 ke/s in, 4290, 4291 

ion-bombardment etching of, 1667 

narons Fe junctions, internal field emission at, 


phonon broadening of impurity lines in, 4289 
Se ce relaxation of shallow donor states in, 


surface gas absorption of, mass-spectrometer 
measurements of, 1668 

Ge-GaAs, heterojunctions, characteristics of, 3561 

grown Tee layer, at contact between Cd and Se, 


Hall effect in, influence of geometry on, 933 
influence of h.f. magnetic field on, 2793 
ring method of measuring, 206 
HgTe ONE SSCA preparation and properties 
ot, 
hot electrons in, intervalley scattering of, 3143 
impurities in, multiply charged, effects of, 3908 
impurity-band theory for, 2415 
impurity conduction in valence crystals, dielectric 
approach to, 2292 
In compounds, preparation, properties and applica- 
tions, 3576 
InAs, anomalies in Hall-constant/temperature rela- 
tion for, 
conductivity band of, 1690 
electron-irradiation effects on, 1293 
heat-treatment effects, 3947 
infrared absorption of, 1691 
mass-spectrometer investigation of phenomena 
during vaporization of, 2450 
-doped, anomalous Hall coefficient in, 2823 
InAs and InP, infrared Faraday rotation in, 3948 
InAs and InSb, magnetic susceptibility of, variation 
with temperature, 3946 
In(AsyP,_,), electron mobility in, 2824 
optical investigations of, 2451 
InAs-type, crystal preparation by vapour-phase 
reaction, 3944 
(In,Ga)As alloys, properties of, 575 
InP, n-type, piezoresistance in, 2449 
InSb, crystal growth in polar direction, 1693 
electron-bombardment damage thresholds in, 577 
electron-irradiation effects on, 1299 
Cri mobility changes with applied fields, 


energy dependence of electron mass from infrared 
Faraday effect, 951 
enthalpy of formation of, 1692 
films, crystal-structure investigation by electron 
microscope, 231 
by vapour deposition method, 230 
infrared absorption and valence band in, 4309 
sanctions) alloyed, preparation and properties of, 
5 


internal field emission at 4308 
Semiconductors, InSb, magnetic susceptibility of, 
297 


magneto-tunnelling in, 3950 
n-type, galvanomagnetic phenomena in pulsed 
magnetic field, 3951 
magnetoresistance effect in, anomalous, 1298 
strong-field effects in, 1296 
photomagnetic effect in, 2826 
plastic-deformation effects on, 952 
production of, high-purity method for, 229 
p-type, electrical properties at low temperatures, 
2827 


properties in pulsed electric fields, 3577 
recombination processes in, 576 
properties of, 3188 
spin resonance of conduction electrons in, 1696 
surface effects during heat treatment, 1694 
surfaces of, dislocation etch pits on, 2825 
thermal conductivity at loss temperatures, 950 
thermomagnetic effects in, 1695 
thin layers, production and properties of, 3578 
InSb-GaSb, equilibrium solid solutions of, 1294 
irradiated, temperature-dependent defect produc- 
tion in, 934 
irradiated by y-rays, 3917 
junctions in, asymmetric, effect of space charge on 
breakdown of, 2788 
avalanche breakdown in, 553. 
delineation by electroscopic powders, 203 
atuseS, I/V characteristic and photocurrent of, 
21 


Hall effect in, 3915 

ion drift in, 2041 

between materials of different energy gap, 4316 

p-n, effect of adsorption and moisture on 
characteristics, 3580, 3581 f : 

effect of generation and recombination in 

space-charge layer on J/V characteristics, 
2414 


at low temperature, 202 
p-n and I-h, location of, 2785 
temperature limits and optimum lifetime, 955 
low-mobility, conduction in, 925 eae. 
magneto-concentration effect in, determination of 
hole density ratio by, 2792 ‘ 
magnetoelectric and thermomagnetic effects in, 
3914 
magneto-optical absorption in, interband, line 
shapes of, 2422 ; 
magnhetoresistance effect in, transverse, influence of 
geometry on, 932 E 
many-particle approach to one-electron problem in 
external fields, 1174 
measurement of bulk lifetime in, 
electrodeless teehnique for, 1729 
measurement of h.f. resistivity by contactless 
method, 3612 
measurement of minority-carrier lifetime by surface 
photovoltaic effect, 205 
measurements on, microwave absorption method 
for, 
u.h.f. techniques for, 2833 


microwave 
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mulcconyavercondnctivity measurement method for, 


minority-carrier current in linearly graded drift 
‘ field, 1656 
minority-carrier injection and extraction with 
__negligible thermal diffusion, 2040 
minority-carrier sweep-out effect in, 552 
MnO,, influence of foreign ions on semiconductivity 
of, 3189 
NiO, optical properties of, 232 
noise due to intervalley transitions in, 3582 
nondegenerate, ion scattering of ‘warm’ electrons 
in, 
optical properties, in infrared region, 1660 
organic, conductivity measurements on, 551 
oxide, conduction mechanism at high temperatures, 


effect of doping on work function of, 3182 
noise characteristics of, 956 
PbTe, p-type, dislocation etch pits on, 2452 
galvanomagnetic effects in, 1300 
Ppiezoresistive effect in, 2830 
weak-field magnetoresistance in, 4310 
photoconductive decay in filaments, influence of 
transverse modes on, 3113 
photcconductivity of, trapping effects on, 2784 
photoeffects in, relaxation characteristics of, 2789 
photoelectromagnetic effect in, elimination of edge 
effect in measurement of, 2420 
‘parallel’, 1659 
photoemission from surface of catalyst, 2050 
piezoresistive effect in, 3150 
effects of hydrostatic pressure on, 3913 
recombination coefficients, derivation of, 1543 
recombination on multiply charged centres, capture 
_ ., cross-section for, 2417 
resistivity measurements by 4-point probe, 602 
rules for prediction of, 2783 
scattering of charge carriers in, theories of, 1657 
Sb,S;, solid and liquid phases, conductivity fluctua- 
tions in, 2831 
Sb,S5-Bi,S, system, films, properties of, 3149 
Sb,Te;, Fer eaaae properties of solid solutions 
of, 
Se, doped with Au, properties of, 2423 
effect of Sn and Bi on thermal conductivity of, 


with halogen impurities, properties of, 3916 
Structure in range —180° to 430°C, 2051 
Si, birefringence due to residual stress in, 558 
carrier lifetime in, h.f. measurement of, 3559 
carrier lifetime and mobility at low energy levels, 
temperature dependence of, 1671 
contacts, back-biased, light emission from, 215 
crystal growth by Czochralski method, liquid- 
solid interface in, 3556 ° 
crystal potential of, 3929 
crystals, epitaxial growth of, 3554, impurity 
introduction during, 3555 
Semiconductors, Si, crystals, pulled, controlling 
resistivity of, 938, dislocations in, 3159 
X-ray diagrams of, 579 
deep energy levels in, 937 
diffused, lifetime preservation in, 4293 
diffusion of B into, 2055 
diffusion of impurities in, simultaneous, vacuum 
system for, 210 
surface conditions for, 211 
diffusion of O, in, 939 
diffusion of P in, effect of O, on, 209 
effect of oxide layers on, 2056 
doped, with Al, precipitation in, 2797 
with B, high-field effect in, 1673 
heavily, Hall-coefficient and conductivity 
measurements at low temperatures, 3164 
with P, Hall-effect and impurity levels in, 
1275, spin-lattice relaxation in, 2430 
effect of annealing on carrier lifetime, 2429 
effect of external electric field on photo-e.m.f. 
and surface recombination in, 1277 
electrode effects in NaOH electrolyte, 3930 
electron capture cross-section in, 2427 
electron pair production at high energy in, 2058 
eleceeon <pin resonance of transition metals in, 
1 


electron structure of transition metal ions 
deduced from spin resonance measurements 
on, 3920 
emission spectrum of, 2-phonon indirect transi- 
tions related to, 3924 
energy-band structure in, 207 
etching of, volume effect in, 557 
field emission of, 3158 
four-particle complex in, 2428 
galvanomagnetic effects in, 3560 
Hall coefficient of, dependence on magnetic field 
intensity, 3165 
heat-treatment effects on properties of, 1276 
hot electrons and carrier multiplication at low 
temperatures in, 212 
i-type, mobility and infrared absorption of, 936 
impact ionization in, saturation effects in, 3926 
impact ionization of impurities at 20°K in, 4292 
impurity levels in, internal, 2059 
Zeeman effect of, 3927 
impurity redistribution and junction foimation 
by thermal oxidation, 392% 
impurity traps, shallow, and electron transfer 
dynamics at liquid-He temperatures, 3918 
infrared studies of birefringence in, 940 
ionized-impurity scattering of electrons in, 1274 
irradiated, infrared absorption of, 1279 
irradiated with fast electrons, measurements on, 
216 
irradiated with neutrons, 217 
energy levels in, 1676 
junctions, broad-area breakdown in, 3922 
electron emission from, 2060 
infrared radiation from, 2799 
ionization rates for electrons in, 3923 
ight emission and microplasma phenomena in, 
4, 


microplasmas in, light-emitting, 942 

lifetime measurements on carriers generated by 
electron bombardment, 1675. 

lifetimes in, of minority carriers, measurement 
by photoconductive-decay method of, 3166 

low-temperature impurity conduction in, 3558 

mobility in, impurity effects on, 1672 

Nernst and Ettingshausen effects in, between 300 
and 800°K, 3163 

phonon-drag effect in, measurement of, 3161 

photoemission induced by internal electric field, 
4295 


for power rectifiers, 218 A 
preparation by thermal decomposition of silane, 
1278 


pure, preparation of, 3553 

quantum yield in, spectral and temperature 
dependences of, 3162 

reactions of group III acceptors with O, in, 3925 

recombination radiation and electron multiplica- 
tion in, 214 5 

recombination radiation from hot electrons in, 


resonance in, cyclotron, at mmA, 1674 

solubility of O, in, 208 

surface cleaning by heating, 559 

surface recombination in, 1273 
ambient effects on, 560 

surfaces, adsorption of O, on, 3552 ; 
creation of ohmic contacts by rubbing with 

metals, 3175 
thermal expansion of, 1670, 3928 
traps in, effect on photoconductivity decay, 2798 
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vacancy interactions in, 3919 
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skin effect in, 3547 
Stark splitting of energy bands, observation by 
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piezoresistivity in, 3190 
transfer of electric charges through, 4312 
tunneiling in, observation of polarons and phonons 
during, 3145 
Zener-type, 2042 
two-band, theory of thermoelectricity in, 554 
ultrasonic-field effects on conductivity, 931 
ultrasonic resonance ef charge carriers in magnetic 
field, 2048 
ZnzCd,_zSb, Te-doped, inversion in, 4304 
ZnO, conductivity of, 2443 
diffusion of excess Zn in, 1290 
ae charge and potential distribution at, 
1 


exo-electron emission of, 1686 
infrared absorption in, 572, 3183 
ZnO-SiO,, conductivity of, 2820 
Servomechanisms, (See also Control systems) 
definition of class of optimum systems, 2904 
digital, shaft-position control system, 324 
ctiocre Fe en as Hc ePapcess system of optimal class, 
5 
transistor quadrature suppressor for a.c. systems, 
1398 


Signal generators, (See also Generators; Oscillators) 

low-distortion RC oscillator for measurements on 
rejector circuits, 1346 

giving precise vector voltage for phase measure- 
ments, 992 

pulse, for 50 c/s-100 Mc/s, 3342 

ic/s-1 Mc/s, voltage-controlled, with digital input, 
420 


50 kc/s—65 Mc/s, with feedback stabilization, 3986 
Signals, flow graphs, gain formula, 2630 

random, smoothed, transition probability densities 

for, 1016 

Solar activity, correlation with 
behaviour, 2743 
daily index based on E-layer ionization, 1580 
flares, current system due to, 3828 

during I.G.Y., 1984 

origin of, 2342 

small Bes related to cosmic radiation intensity, 

19: 


ionospheric 


7th July, 1958, effects of, 2343 

rate of change related to lifetime of M-regions, 1982 

during ree minimum, properties of solar wind, 
3481 

Solar radiation, (See also Radio astronomy) 

corpuscular clouds and observation by direct c.w. 
reflection, 129 

limb surges, accompanied by X-ray emission, 2717 

particle streams, effects at geomagnetic boundary, 


Bip absorption measurements at 20 and 3:2 cm A, 
2329 


bursts, cm-A, correlated with flares and ionospheric 

disturbances, 1573, polarization of, 3073 

cm- and m-A, association of, 3818 

correlation with cosmic rays, 3074, 3825 

correlation with flares, 121 

correlation with geomagnetic and ionospheric 
disturbances, 124 

correlation with geomagnetic storms, 3820 

iocation of sources at 19 Mc/s, 3817 

related to iow-energy cosmic rays, 842 

type-II, 3816, associated with auroral streams, 
2328, frequency drift rate before geomag- 
netic disturbances, 471 

type-III, speed of disturbances responsible for, 
3819 


type-IV, association with flares and geomag- 
netic storms, 3821, related to cosmic rays, 
4206 


eclipse observations, at u.h.f., 123 
at v.h.f. and u.h.f., 1201 

emission periodicities in, 3075 

enhancements of, fine-structure observations of, 
120 

flare distribution related to, 122 

fluctuations in harmonically related bands, 843 

interferometer investigations in Japan, 119 

measurements at 4700 Mc/s with travelling-wave- 
tube radiometer, 1572 

in outer corona, 469 

relation with polar-cap absorption of cosmic 
noise, 2703 

“SDI of program of observations by P.T.T., 
3815 


spectrograph at Freiburg for 48-165 Mc/s, 2327 
survey of measurements in relation to solar 
disturbances, 2704 
at 200 Mc/s, enhancement related to umbra of 
sunspots, 470 
Sound, (See also Absorption; Acoustics; Diffraction; 
Transducers; Ultrasonics) 
attenuation, in, Al due to electron-lattice inter- 
action, 1092 
in crystals, and phonon viscosity, 3340 
back-scattering underwater from sea surface, 2213 
diffusion in turbulent atmosphere, 1085 
field, in fluid wedge, 727 
Sound, field, of rectangular piston, 2581 
intensity and loudness measurements, 2216 
loudness, differences for plane wave and diffuse 
field, 2590 
measurements with filtered noise, 1100 
of multicomponent tones, 1101 
template metbod for determination, 3349 
of tone pulses of differing duration, 3351 
loudness scale, validity of, 1474 


31 


noise, in deep lake, 4084 
evaluation of, 3709 
pressure detector, ‘solion’, 731 
pressure measurement, using carrier-operated con- 
denser microphones, 3345 
by null method using condenser microphone, 3344 
propagation of, from c.w. 10-c/s source in deep 
ocean, 3706 
in ducts lined with absorbent material, 1088 
in hollow circular cylinders, 1089 
in irregular waveguides, theory of, 3337 
long-range, in continuously stratified media, 3705 
in lossy media with complex elastic moduli, 2579 
at low frequency in shallow water, 2967 
in plate-shaped Si delay lines, 367 
in sea, 2965 
intensity fluctuations in, 2207 
in shallow water, model experiments on, 1086 
moiré fringe analogue of, 3704 
through solid/liquid boundaries, 2211 
in tubes, with complex cross-section, 2987 
waveguide-type, in layered inhomogeneous 
media, 1084, 2964 
propagation of band-limited noise in layered wave- 
guide, 1840 
propagation of guided waves in fluid over elastic 
solid, 
propagation of magneto-acoustic waves in conduct- 
ing fluid, 2962 
radiation froin vibrating plate with point excita- 
tion, 
radiators, impedance of rigid pistons in array, 1841 
pues Unbedance of sources on spherical baffle, 
1 
of rain, generation by electronic means, 3341 
receivers, hydrophone, calibration system for, 1480 
minor lobes due to volume scattering, 1479 
with piezoelectric LiSO, element, 2218 
pressure-gradient-type, for steerable correlator 
system, 1478 
receiving arrays, comparison of time-averaged 
product system and intraclass correlator, 
1463 
directional, design theory for, 2219 
reflection, from coastal bottoms, 2583 
~ from randomly rough surfaces underwater, 2212 
scattering, bistatic, from totally reflecting flat 
plates, 3339 
by fluid sphere in elastic medium, 2584 
by interaction of sources in water, 2974 
to side in shallow water, 2970 
signal detection in turbulent airflow, 4080 
stereophonic, localization of source in two-channel 
system, 736 
reproduction by reflection, 1099 
reproduction systems for, 1856 
disk-type, single-element cartridge for, 1859 
tests on, 2976 
2-channel, 1847 
single-channel system for transmission using 
pilot frequencies, 10, 4095 
transmissivity of screens, 1851 - 
velocity of; in sea water, formulae for, 2210 
as function of temperature, pressure and 
salinity, 3707 
measurement using transistors, 1470 
in relaxing gases, 726 
Sound ranging, accuracy of measurement of direc- 
tion in, 4088 
angular deviation in directional receiver correla- 
tion, 4089 
detection of signals in noise using product arrays, 743 
digital-array-phasing DIMUS system, 4090 
small-signal detection of, 4091 
with electronic sector scanning, 745 
hydrophone array synthesis for, 2977 
predicted source directions with 2-receiver correla- 
tion system, 744 
sonar systems, figure of merit for comparing, 2385 
Sound recorders) magnetic-tape, battery-operated, 
1 


transistor amplifier for, 1486 
Sound recording, disk, response of piezoelectric 
peome ducer as function of clamping position, 
surface and groove noise in, 1860 
magnetic, mechanism of, Preisach’s representation 
in analysis of, 1104 
magnetic (Pe) differential alignment method for, 
1857 


improving dynamic range in, 1483 
longitudinal oscillations in, 376 
particle-interaction effects in, 1723 
performance analysis in terms of anhysteretic 
properties, 2600 
recording process in, 375 
reproducing head based on Hall effect, 4094 
stabilization of tape tension in, 2221 
test tape with periodic pattern for high-frequency 
balancing in, 2599 
time errors due to noise in, 1858 
variation of field with tape constants, 2598 
Space research, (See also Communication systems; 
Earth satellites) 
electron-density determination by 2-frequency 
pulse transmission, 833 
neutron flux measurement in, 3807 
review of, 3806 
review of techniques and experimental data, 4200 
rockets for, electronic instruments for, 616 
laws of motion of, 138 
Lunik II, radiation measurements by, 3086 


Space research, rockets for, moon-probe design and 
instrumentation, 1588 
Eionect II, detection of ionizing radiation by, 
56 


Pioneer V, preliminary results from, 3488 
preliminary results of magnetometer experi- 
ment, 3490 
Pioneer V and Explorer VI, characteristics of 
extraterrestrial current system from, 3489 
probe design for measurement of positive ion 
density, 3098 
probe and satellite launchings to 13th April 
1959, 865 
tabulated data on, 1215 
Spectrographs, a-particle, performance of surface- 
barrier diodes as, 1367 
mass, beam-splitting by e.s. biprism, 1743 
e.s. filter for electron diffraction apparatus, 288 
e.s. lens as electron velocity analyser, 287 
Spectrometers, grating-type, for 0-2-4-5 mmA, 114 
microwave, Stark-effect, square-wave modulator 
and receiver for, 463 
Zeeman-modulation-type, 2698 
mm-A, for paramagnetic resonance measurements, 


ee Sl at lo NIN time/pulse-height converter, 
1 
nuclear-magnetic-resonance, 
30 Mc/s, 2697 
Spectroscopy, dispersion measurements at mm A on 
NaCl, KCl and KBr, 113 
r.f., using 3-level maser action, 1355 
Speech, artificial larynx for producing, using trans- 
istors, 739 
bandwidth compression by spectrum selection, 3348 
clipped and normal, effect of sample duration on 
articulation in, 1473 
peak-clipped, intelligibility at high noise levels, 371 
recognition and synthesis of, model for, 2215 
reiterated, intelligibility of, 737 
synthetic, minimal rules for, 1848 
vocoder, efficiency of s.s.b. method for, 1014 
signal analysis using Hall multipliers, 4083 


high-resolution, for 
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transmission, by ear microphone, 3353 
vowel recognition in, computer program for, 1849 
Stabilization, of a.c. signals, circuit for amplitude 
control, 332 
for d.c. and a.c., medium-voltage, 4398 — 
of direct voltages, using transistor switching, 331 
of magnetic field of electromagnet using proton 
resonance technique, 2529 
of transistor-regulated power 
Zener diodes, 333 ; 
Stabilizers, using transistors for compensating 
thermal effects in reference-voltage source, 
1782 
voltage, hydrogen-filled, for 350-4000 V, 1455 
low-noise, 2169 
Standard-frequency transmissions, DCF 77, 3610 
program schedule for, 2857 
quartz clock installation for, 3977 
international coordination of, 3607 
measurement of deviations using Cs resonator, 1728 
WWY, experimental timing code with, 3978 
WWV and WWVH, 2859 ; 
60-kc/s, calibration of 100-kc/s oscillators by, 600 
Standards, on measuring noise in linear 2-ports, 
59 I.R.E. 20.S1, 1337 
on television gain and phase measurements, 60 
LR.E. 23.S1, 1785 
on terminology, for linear passive reciprocal time- 
invariant networks, 60 I.R.E. 4.82, 4130 
for linear signal-flow graphs, 60 I.R.E, 4.S1, 4129 
for scintillation counters, 60 I.R.E. 13.S1, 4000 
on testing monochrome television receivers, 60 
I.R.E. 17.S1, 3290 ‘ 
Standing-wave indicators, high-precision coaxial- 
line inserts for 1-13 kMc/s, 2126 
for microwave measurements at low power, 2481 
slotted-line, with automatic read-out, 990 
with transistor oscillator and RC directional 
coupler for 150-175 Mc/s, 609 es 
Storage systems, (See also Computers, digital; 
Delay systems) , 
capacitor unit for improving signal/noise ratios, 
3650 
for compression of frequency band of c.r.o. displays, 


supplies, using 


magnetic-drum, clock system for testing, 1352 
Sun, corona, inner, June 1959 data from Taurus-A 
r.f. observations, 481 
interrelation with atmosphere, 491 
new theory of, (D)130 
plasma instability investigation, satellite experi- 
ments for, 1981 
radar echoes from, 2716 
Sunspots, maximum in 1968, character of, 2340 
estimate for, 2341 
prediction of numbers for cycle 20, 857 
Superconductivity, analogue solution of London 
equations for cryogenic circuit design, 4167 
correlation with nuclear-magnetic-resonance prop- 
erties, 4318 
at high current density, theory of, 1941 
theory of, 2293 
gauge invariant formulation in, 4168 
quasi-particles and gauge invariance in, 2680 
theory for position-dependent energy gap, with 
application to contacts, 3774 
Superconductors, Al, mm-wave absorption in, 2073 
energy gap measured by electron tunnelling, 4317 
films, Sn, speed of transition in, 3584 
as switching elements for 2-dimensiona! fabri- 
cation, 233 
thermal propagation of normal region in, 3585 
Nb;,Sn, critical field in, 4319 
surface impedance of, experimental data on, 2072 
in maguetic field, 3583 
Switches, (See also Circuits, switching) 
t.r., charge elimination in, 3703 
gas-discharge phenomena for, 3702 
Switching, functions, classification and minimiza- 
tion of, 597 
synthesis by linear graph theory, 3391 


T 


Telecontrol systems, guidance codes for missiles, 
selection of, 3880 
for rocket guidance, 1747 
Telemetry; a.m. system for nerve-action potentials, 
4 


airborne data acquisition system using multiple- 
track recording, 2495 

balloon-borne transistor circuits for cosmic-ray 
measurements, 3237 

bandwidth compression using airborne spectrum 
analyzers, 2525 

data conversion circuits for earth satellites, 1746 

electromechanical switches for, 295 

in-flight processing of rocket-borne mass-spectro- 
meter data for, 4002 

missile-to-ground system, 297 

pulse system for 600 Mc/s, 3630 

radio interrogation system for rain-gauge data, 1370 

system for space television, 298 

time-division multiplex, a.f. system for monitoring 
voltages, 293 

electronic commutators for, 296 

teausmitter for satellite radiation measurements, 
323: 

Be coanae receiving and recording equipment far, 
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Television, (See also Aerials; Interference) 
applications, of closed-circuit systems in nuclear 
industry, 2548 
for microscopic examination of radioactive 
metals, 340 
for recording eye focus points, 3235 
for space research, telemetry system design, 298 
telemetry system for balloon-borne telescope, 
3667, 4054 
in U.S.S.R., 3668 
for viewing objects of low brightness, 3296 
camera tubes, application for detection of faint 
optical images, 4053 
image-iconoscope, reduction of image distortion 
in, 2173 
signal distortion in, 2172 
image-orthicon, crosstalk in, 2537 
as X-ray image amplifier, 628 
4}-in., testing and operation of, 1409 
noise limitations to resolving power in, 2911 
resistron, 2572 
test card for determining resolving power, 3662 
vidicon-type, automatic white-and-black-level 
regulation for film scanning, 4044 
infrared, Si and Ge phetoconductive targets 
for, 2538 
performance of, 3280 
reduction of inertia effects in, 2910 
cameras i ansmiisslon properties of optical systems, 
c.r.0, method for determining, 4046 
colour, camera tubes, masking techniques for con- 
struction by vacuum deposition, 1408 
vidicon, simultaneous signal separation in, 


closed-circuit simultaneous system with compact 
camera unit, 1406 

flying-spot scanning system, 3282 

gradation correction circuit for, 337 

Henri de France system, 3660 
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band-III receiver for, 3278 
image fine structure in, 3658 
modified N.T.S.C. system, band-I propagation 
tests with, 336 
compatibility for program exchange, 4401 
modulation system using double push-pull valve 
circuit, 2170 
N.T.S.C. system, 
systems, 4041 r 
monochrome reproduction in, 1791 
signal levels in, 673 rf \ 
statistical properties of signals in, 335 
subcarrier attenuation in, 
transient effects in, 4402 
transient response in, 3659 
transmission faults in, 674 P 
picture tubes, beam convergence in, 1033 
single-gun gating circuit for, 1034 
single- and 3-gun, comparison of, 4404 
projection system, Eidophor, 2534 
propagation tests in Switzerland, 3277 
receivers, experimental, for N.T.S.C, system, 
2536 


adaptation to sequential 


phase-error effects in, 1792 

recording, magnetic tape system, 1407, 4403 

standardization in Europe, 3661 

test signal generator as reference standard for, 
2171 

in U.K., 1790 

vectorscope for chrominance component display, 
1029 


delay equalization, design using resistance-network 
analogue, 3747 
techniques for, 3283 
equalizer for, transversal, 2546 
field strength, correlation with picture quality in, 
U.S. survey of, 3276 
forecasting for, 3272 
measurements and T.A.S.O. specifications for, 
3270 
film studio equipment, B.B.C., 2540 
focus indicator unit for, 2913 
interference, noise-spectrum dependence, 1405 
reduction in co-channel systems, 1030 
by precise offset carrier, 1031, 1032 
links, cable, operational experiences with German 
system, 
suppression of I.f. noise in, 3664 
equipment in Czechoslovakia, 1798 
MilenePalermos alignment and maintenance 
tests of, 3295 


Television, links, phase equalization for, 3294 
terminal equipment for 819-line channels in 
3800-4200-Mc/s band, 1397 
waveform distortion testing, 675 
monitors, synchronous demodulator for vestigial- 
sideband transmissions, 4407 
networks, for bands IV and V, planning of, 4408 
coverage in W. Germany, 1797 
frequency-translator and booster station equip- 
ment, 684 
frequency translators, German and U.S., 1413 
synchronization system for, 3666 
unattended, reliability of, 1040 
for program exchange and control in ,U.K., 339 
pulse waveforms for response testing of, 2547 
sychronization of sync-pulse sources in, 3665 
noise evaluation filter baséd on weighting curve for 
625-line system, 2533 
outside broadcasts, microwave mobile relay, dis- 
tortion and crosstalk in, 1799 
picture quality, assessment of, 1787 
evaluation of interference effects on, 3274, 3275 
visibility of moving objects, 1788 
picture tubes, deflection linearity regulator for, 1410 
for film recording, 2539 
fine contrast in, 3291 
teflected-beam, 4043 
110° deflection techniques for, 2912 
printed circuits for, production techniques for, 2914 
program control system using blanking-interval 
pulses, 3287 
progress in, German report on, 1462 
receiver desigi and aerial systems for band V, 1028 
receivers, application of Ge diodes in, 2176 
circuit details for combined radio reception, 1769 
deflection circuits, determination of valve power 
losses in, 2175 
elimination of ringing in, 2920 
design of frame output stages, 4406 
fcla'sean linearization for wide-angle deflection, 
if. video amplifiers with frame-grid valves, 4048 
plated circuits for, 2915 
sound section using locked-oscillator quadrature- 
_ grid detector, 2543 
Himepye circuit with high-gain feedback loop, 
timebase synchronization requirements, 1794 
tuners for, oscillator stability in, 1907 
ihe tM scanning system requirements, 
v.h.f. and u.h.f., colour and monochrome, 
performance data, 3289 
performance data, 3288 
X-ray emission from, 683 
625- and 625-line, multitriode flywheel synchron- 
izing circuit for, 3292 
reception, field strengths required for bands 168 O0G 
IV and V, 685 
grading for boundaries in, 3271 
u.h.f., effect of trees on, 3273 
field-strength data for, 4399 
recording, magnetic-tape ‘Ampex’ system, 2535 
recording of viewing statistics in, automatic system 
for, 338 a 
relays, using Goubau line, 2923 
sone tance, ‘using distant ‘diffraction’ fields, 


sound, balancing system for a.f. levels, 676 
stereophonic system, 677 

sound/picture power ratio for, 3268 

standards, C.C.1.R., 3269 

Stations, mobile, with recording equipment, 4047 
Russian, video-frequency equipment for, 3293 
small, equipment for, 1038 

studios, Austrian, 2545 
of N.W.R.V. Hamburg, 4049 
Planning of, 2544 

survey of standards and European networks, 4040 

systems, cable, multichannel, for 4 television and 

4 radio programs, 4052 

frequency interlace, for bandwidth»reduction, 


industrial, infrared, 1789 
sine-squared pulses and Heaviside step function 
in analysis of, 4050 
test equipment, modulator unit for if, range, 1035 
selector unit for c.r.o. display of waveforms, 2919 
waveform generator, 2921 
tesi pattern of Swiss network, 1412 
transmission, bandwidth reduction system using 
coding, 678 
linear distortion in, 4045 
by AG rex coaxial cable, reference systems 
‘or, 


Ee naccaing System using punched tape, 


redundancy aspects for bandwidth compression 
in, 

of still pictures, episcope development, 1036 

over telephone cable using Pp.c.m., 4400 

test-line technique, 679, 1411 

video information theory for, 1786 
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transmitters, frame switching methods for, 1795 
in Germany, 1039 
high-power, for bands IV and V, 681, at Haardt- 
kopf, 682 
Ochsenkopf, group of papers on, 680 
T.A.S.O. report on, 3285 
tunable diplexers for, 2542 
vestigial-sideband filter for band I, 2174 
tuners, design for bands IV and V, 2177 
mesa-transistor unit design for, 2917 
printed-circuit production of, 2916 
transistor circuit design for, 2918 
vehicles, for outside broadcasts and film recording 
in Germany, 1037 
vestigial-sideband gerieration, quadrature network 
for, 3279 
Thermistors, diamond, 4124 
survey of characteristics, 3392 


Thermocouples, plasma-type, using Cs-filled valves, 
1456 


representation of states of operation of, 3775 
Thermoelectric effects, in Bi,Te, and alloys with 
Sb and Se for refrigeration, 580 
heat transfer in semiconductor thermopiles for 
refrigerators and heat pumps, 1359 
for heating, theory of, 283 
influence of Thomson effect on 6-¢ relation for con- 
Strictive resistance, 96 
in ionic crystals, 581 
in metals, in strong magnetic fields, 3437 
for refrigeration, 1002 
relations in, irreversible thermodynamics and 
kinetic theory for, 811 
in ZnzCd,_z3b, 3954 
Thermoelectric generators, converter performance 
under constant-heat-flux operation, 4351 
using ferroelectric capacitor, 1361 
figure of merit of semiconductors for, 1357, 1358 
effect of impurity scattering on, 1303 
PbTe, optimum design of, 3624 
review of development of, 1360 
Thermostats, resistance-bridge, controlling crystal 
oven, 2530 
for noise measurements on semiconductor de- 
vices, 2531 
Time, (See also Clocks) 
interval measurement by ‘digitron’ counter, 2870 
standards, atomic, 599 
using Cs resonator, 984 
signals, international coordination of, 3607 
Timebases, synthesis method for flywheel synchron- 
ization, 3757 
Transducers, electroacoustic, 
systems, 2582 
BaTiO,, adhesion and paste types of, 369 
ca ueat circuits and vibration patterns of, 
for operation at 10 Mc/s in liquids, 1842 
electrochemical, solion, for acoustic pressure detec- 
tion, 731 
electromechanical, based on Johnsen -Rahbek effect 
in high-permittivity ceramic, 996 
Piezoelectric, review of, 3336 
with single-valve crystal oscillator, 272 
Transductors, (See also Amplifiers, magnetic) 
d.c.-charged, for radar pulse generator, 3396 
mathematical model for reactor core, 3394 
2-step switching of, 3395 
Transformers, balun, with 100:1 bandwidth, using 
coaxial cable, 1489 
equivalent circuit, derivation of, 3014 
pene Parameters with nonlinear effects, 
measurements of noise voltage for different lamina- 
tion materials, 2129 
voltage, piezoelectric, 4127 
Transistors, (See also Photocells; Semiconductors; 
Valves, crystal) 
applications of, ten papers on, 694 
avalanche carrier multiplication in, 3677 
avalanche voltage in, 1429 
with base containing dispersed colloidal phase, 2939 
Dies bet ecanidue for raising breakdown point of, 


ADP, for sonar 


breakdown and voltage limits of, 4418 
parice Uietime in base region of, determination of, 


characteristics io mys region, 3678 
construction of mesa-t and 4-layer switching 
device, 2187 he v4 me 
contacts on, photogravure process for, 1050 
converter-circuit operation beyond 
frequency, 4420 
cross-modulation characteristics at h.f., 3680 
current amplification factor as function of emitter 
current in, 2556 
current gain of, calculation of, 1811 
in magnetic fields, 348 
theory of variation of, 1815 
reduction by neutron-bombardment, 3679 
diffused, epitaxial, 4417 
drift-type, characteristic frequencies of, 2188 
characteristics of, 1821 
equivalent-circuit parameters of, determination 
of, 4421 
h.f. base resistance and collector capacitance of, 
measurement of, 1054 
mesa, minority-carrier recombination in, 3681 
threshold frequency of, 2557 
earthed-base, input conductance variation of, 1428 
Soa circuit, and amplifier characteristics of, 


for h.f., 3676 
locus curves for design based on. 2935 
modification for non-equipotential base, 2186 
and stabilization of, 4419 
field-effect, calculation for, 2184 
as 2-terminal oscillator, 2936 
gain control of, 2934 
@raded-base, frequency dependence of common- 
re emitter current gain of, 1819 
Pefipriee saya” essitemient of, 349, 2554 
-f. characteristics of, current- i 
hareaaye “ ent-node representation 
hook-type, of double-base-diode construction, 1820 
impedance and gain variations with change of 
...,. Operating point, 1049 
lifetime estimates for operation in satellites, 2932 
maximum stable collector voltage for, 2185 
miernurerents of beta, automatic, 1809 
of cut-off frequencies wu ’ 
ie agin ip to 1 kMe/s, apparatus 
of noise figure, methods for. 2860 
mpayacal nthe os 695, 1053 
xers, equivalent circuit for earth: © 
PY Sete ed-emitter con. 
multijunction, as combined mixer-oscillator, 3312 
negative-resistance effect, at microwave frequen- 
cies in, 
Transistors, noise and current amplification in, fre- 
‘ quency dependence of, 1430 
noise equivalent circuit for, 1048 
noise factor of, calculations for, 2555 
effect of base and emitter resistors on, 2941 
p-n-p - n-p-% combination, relaxation character- 
istics of, 2937 
power-type, Ge, life tests of, 1431 
heat ow in, analogue for, 2938 
Si, p-n-p-n, theory of, 1056, transient character- 
istic of, 3313 
85-W, 1051 
for radiation environments, 1423 
reactance-type, for f.m., 1171 
recombination effects on a and collector reverse 


cut-off 


current in, 1814 
reverse currents in, voltage dependence of, 1816 
rise times in, large-signal, 1052 
shot noise in, 1425 
specification of, physical parameters for, 1810 
switching-type, Ge, p-n-p-n, 1818, 2942 “ 
Si, onble didnsey pecancncn by oxide masking 
technique, 
p-n-p-n, negative-resistance, 1055, 15-A, 3314 
with thyratron characteristics, with tungsten 
point in collector, 696, applications of, 3311 
tecnetron, theory and applications of, 3308 
tetrode-type, 1057 
thermal stability of, 2931 
thermoelectric cooling applied to, 1426 
transient analysis of, 1812 
transient voltage effects on, 1813 
transport factor in, expression for, 4416 F 
Transmission lines, (See also Cables; Waveguides) 
attenuation in, general equation for, 2983 ; 
coaxial, with distributed parameters, synthesis of, 
2223 


ferrite phase shifters for 400-Mc/s band, 2603 
wave propagation in, solution for, 3713 
delay, 3-channel symmetrical system, 2986 
with dielectric loss angle independent of frequency, 
pulse propagation in, 13 
helix, attenuation of, 378 
coupled, higher-order modes in, 2985 
screened, characteristic impedance and phase 
velocity of, 2602 _ 
homogeneous simulation of boundary conditions by 
analogue computer, 4099 * 
impedance transformation and stability of nega- 
tive-resistance devices, 4098 4 ? 
inhomogeneous, impedance transformation with, 
1862 
loss-free, group and energy velocities in, 750 __ 
lossy, graphical method for transformation 
characteristics, 3355 
microwave, periodic and guiding structures for, 2982 
nonuniform, optimum design of, 2224 
phase relations for energy transfer in 3-branch 
junction, 12 
ring-type, pe networks comprising, theory for, 
186 


Smith-chart derivation and applications for, 749. 
1490 
surface-wave, diffraction at impedance discontin- 
uity, 377 
Goubau-type, properties of, 3712 
tapered, optimum design as pulse transformer, 15 
transient response of, 14 
transitions in, design formulae for, 2984 
2-wire, voltage distribution along, 4097 
Transmitters, (See also Television) 
amplifiers for, calculation of current in, 2178 
broadcasting, lf. and mf., in German Federal 
Republic, 1021 
s.w., in German Federal Republic, 1022 
v-h.f., in German Federal Republic, 1023 
combining network for, 1041 
for tropospheric-scatter links, interference-area 
nomogram, 1042 
u.s.w., automatic control of, 2179 
Troposphere, (See also Atmosphere; Wave propaga- 
tion, e.m.) : 
height of tropopause related to solar activity, 492 
temperature, humidity and refractive index power 
spectra from aircraft and balloon measure- 
ments, 4221 
variations of wind, pressure and temperature at 
Washington, 146 
Tuners, (See also Television) 
television and f.m., one-valve oscillator mixers for, 
1771 


U 


Ultrasonics, (See also Absorption; 
Transducers) 
attenuation in Bi at low temperature, 370 
attenuation in metals, variation with magnetic 
field, 2585 
and magneto-acoustic oscillations, theory of, 3771 
field imaging, resolving power of piezoelectric 
transducers, 1090 
focusing systems for, nonlinear effects in, 728 
generators, using transistors, 
high-energy, effects and applications of, 2217 
pressure GESERENESE by light refraction, 1466, 
1467 
propagation, of compressional pulse in solid wave- 
guide, 725 
in relaxing medium, 722 
in 2-layered model, 2208 
- surface-wave velocity and attenuation measure- 
ments in solids, 1087 
velocity in distilled water, pulse measurements, 1 
waveform, in liquids, optical investigations, 723 
of pulse in underwater channel, 724 
Units, electrical and magnetic, relations for sub- 
microscopic phenomena, 1172 
universal, of magnetism, mechanics and tempera- 
ture, 2676 


Scattering; 


V 


Vacuum gauges, Bayard-Alpert, modulated, 3112 
cold-ca cass for pressures below 10-*mm Hg, 
42 


Vacuum gauges, magnetron, sensitivity of, 1632, 4261 
Vacuum technique, epoxy resin joints for sealed- 
off tubes, 4263 
Pressures in, limiting, omegatron for investigation 
of parameters affecting, 3887 
Valves, (See also Cathode-ray tubes; Electron beams; 
Rectifiers; Transistors) 
amplifier, wide-band, for repeaters, life of, 701 
with beam deflection control of plate current, for 
use in modulators, 4072 
crystal, cooling calculations for, 3298 
diffused-junction, depletion-layer calculations, 
for, 2550 
encapsulation process for production of, 4409 
insulator, space-charge-limited currents in, 4057 
CdS, as analogue diode and triode, 1414, 
triode forms of, 3297 
insulator/metal junction as tunnel-emission 
amplifier, 2180 
eee tivesres tance in, criteria for, 3669 
noise Re ecaica es on, oil-bath thermostat for, 
noise in, temperature variation of, 1422 ‘ 
p-n-p-n junction, temperature variation of V/T 
characteristic of, 3307 
radiation effects on, 1045' 
Si characteristics and noise of, 342 
spreading-resistance calculations for, 4410 
as Switching devices, 1415 
erystal-diode, blocking process at high current 
densities, 4414 
breakdown of, effect of internal heating on, 1419 
determination of impurity distribution from c|V 
measurements. 4059 


diffused, GaAs, 4412 
Si, with Au doping, for computers, 1807 
diffusion equation and measurements on. 2925 
GaP, breakdown and light emission in, 3299 
characteristics of, 687 
Ge, in demodulator circuits, 346 
as microwave switch, theory of, 3303 
time lag in, 692 
vapour-grown. characteristics of, 3673 
variation of infrared absorption due to injected 
holes in, 1805 
impact ionization in, current multiplication due 
to, 1418 
lifetime measurements on, 1420 
for mavar up-converter, resistance of, 2253 
measurement of switching characteristics of, 601 
microwave, cartridge impedance of, 3302 
mixer, delay distortion in, 345 
modulation of diffusion length in, 1416 
noise in, 1044 
Parametric-amplifier, capacitance and charge 
coefficients for, 4062 
equivalent resistance of, 2182 
figure of merit for, 4061 
secondarv breakdown and negative resistance 
in, 2928 
thin-base, 441, (D)3429 
varactor-tvpe, anomalous reverse current in, 
3304, using surface space-charge layers, 689 
Point-contact, dipole mode of carrier diffusion 
in, 1800 
GaP, radiative recombination in, 4411 
Ge, impedance measurements on, 347, as 
microwave rectifier, 1801 
rectification mechanism in, 3670 
reverse current and breakdown voltage of, 2924 
Si, for harmonic generation of mm waves. 
low-temperature characteristics of. 3301 
pecaes tire dependence of characteristics of, 


switching-type, GaAs, 2181 
thermal characteristics of. 686 
transient characteristics of, 1802 
GunpelYEe (Esaki), action and properties of, 


biasing methods for, 3671 

characteristics and applications of, 1046 

GaAs, 4413, preparation and properties of 
4058. 7n-doped, 1803 

InSb, 2552 

microwave circuit princinles for, 3305 

mixer, noise figure of, 2929 

as negative-conductance amplifier with large 
bandwidth, 2183 

operation and applications of, 2927 

noise in, analysis of, 4063, expressions for 
noise figure of. 4060, theory for, 2278 

aap ers amplifier noise performance with, 


Peete dependence of I/V characteristics of, 
eX aoe for displaying ‘NV characteristics of, 


by vapour growth of Ge. 3672, 3673 
in 3-kMc/s oscillator, 2930 
tunnelling probabilities in, 2926 
type-1N2313. square-law characteristic for 2-11 
kMc/s, 3300 
variable-capacitance, p-n-p-type. 1808 
surface-dependent losses in, 1047 
vapour-grown, 3674 
V/I characteristic at high injection levels, 1417 
Zener-type, characteristics and appli¢ations of, 
343, 1043, 1806 
as references sources, 333 
diode, planar, conductance measurements in 
transit-time region, 4071 
electron flow and Lanemuir limit in, 356 
rolling-ball analogue far electron motion in, 4435 
space-charge-limited, microwave noise transport 
in, 3684 
as thermionic converter, using closely spaced 
impregnated cathodes, 3683 
effect of anode emission in, 4352 
distributed-amplifier type, wide-band, 1081 
double-triode, data on, 2198 
electrometer, new type of, 359 


Valves, electron-beam, amplification of space-charge 


waves in lossy medium, 702 
concept of surface charges in, 2202 
e.s. focusing system for sheet beams, 4431 
exponentially increasing waves in lossy medium, 
703 


fast-switching, as frequency divider, 2953 
flow in superposed periodic and uniform mag- 
netic fields, 18 
focusing by r.f. fields in, 3330 
of sheet beams by periodic fields, 1826, 1827 
independent space variables for small-signal 
analysis of, 1824 
laws of physics applied to development of, 2200 
microwave spectrograph for electron-velocity 
measurements, 1828 ner 
multivelocity, beam-noise reduction in, 1446 
nonconservation of noise parameters in, 2565 
single-velocity equivalents for, 2201 
noise in, calculation of, 1445 
method for measuring parameters of, 1067 
parametric amplification of space-charge waves 
in, 715, 3688 
parametric-amplifier, 4159 
Adler-type, for 4 kMc/s, 2204 
energy relations in, 89 
extension of, theory for, 2566 
using fast cyclotron wave, 2203 
kinetic power theorem for, 1066 
longitudinal-beam, fast-wave couplers for, 
1449 
with lower-frequency pumping, 4075 
noise in, nese Peete, 
with quadrupole field, 5 
eine Hest beam with e.s. focusing, 4077 
parametric-amplifler and electron-coupler ap- 
plications of, 4076 
partition-noise measurements at 4080 Mc/s, 4442 
periodic e.s. focusing of hollow beam for, 1062 
power flow in, sign of, 3327 
r.f. detector, based on cyclotron resonance, 2675 
space-charge waves in, 1064 
symmetry property of space-charge waves 1n 
accelerated beam, 1063 
v.m., nonlinear theory of, 2947 4 
X-band preamplifier with low noise figure, 704 
evolution of gases and ions from anodes of, 3321 


“flicker effect in, 358 


anomalous, ion-emission measurements on Ww 
filaments, 3320 
gas-filled, cold-cathode, digitron, for character 
display, 2576 ye 
corona ciiseharnes for voltage stabilization, 3334 
Cs, as plasma thermocouple, 1456 # 
as thermionic energy converter, a.c. output of, 
4353 : 
diode, thermoelectric properties of, 366 ae 
effect of argon content on characteristics of, 29 
fluctuation of striking voltage due to time lag in, 
721 
for high-speed counting, 2575 
ispedancs frequeacy Pharacteristics of, 2574 
as parametric amplifier, 4159 
as plasma thermocouple, efficiency of, 2960 
‘open-circuit’ voltages in, 1082 
space-charge neutralization in, 1457 
for voltage stabilization, 350-40 V, 1455 


Index to Abstracts and References, 1960 


German terms and definitions, 1059 
grid-controlled, operating range of, 4437 
heaters, with alundum coating, investigation of 
cathode-heater leakage currents, 4069 
klystron, amplifier, drift tube parameters and 
mutual conductance of, 2205 
for u.h.f., 3328, 3329 
cross-modulation distortion due to pulling effect 
with f.m., 1069 
harmonic current growth in, 363 
mulneavity, with double-tuned output circuit, 


large-signal analysis for, 1070 

X-band, for high-power c.w. operation, 710 
phase aberration coefficient for, 3685 
reflex, ferrite tuning of, 2954 

frequency conversion with, 709 

as mm-A amplifiers, 2955 

as receiver amplifiers, 1829 

spectral density of a.m. noise in, 707 

stabilization of, 1447 

UGG se ete cathode-circuit detection in, 


virtual cathode for detection at u.h.f., 3687 
3-cm-band, synchronous operation of, 705, 706 
cacy effect of space-charge on bunching in, 


under large-signal conditions, 1448 
3-cavity, as frequency multipliers, 708 
30-kMc/s, phase-lock stabilization of, 785 
magnetron, analysis of, 719 
c.w. oscillator, admittance of, 3697 
with dispenser cathode, 1838 
grid-controlled, with frequency locking, 2957 
linear, steady-state theory of, 4449 
multicavity, operating characteristics of, 3698 
tuning and equivalent circuit of, 1453 
Epa snares conductivity in, measurement of, 


whole-anode, space-charge instability in, 4450 
microphony in, measurements of, 2194 
stroboscopic analysis of, 699 
tests on, white-noise vibration method for, 2562 
microwave, review of development of, 2563 
role of space-charge waves in, 4443 
survey of current types of, 4440 
miniature, u.h.f., lead-wire inductances of, measure- 
ments of, 1441 
multielectrode, general relation for, 2950 
noise in, due to flicker effect, 1060 
shot, amplitude probability distribution of, 2549 
outgassing caused by electron bombardment. of 
glass, 1631 
pentode, for submarine telephone repeaters, 2199 


Valves, receiving-type, current flow through glass 
envelope of, 4433 
mass-production test methods for, 2190 


oxideezathode, life of, 2191 
reliability of, 4067 
transmitting-type, ceramic applications in, 3326 
high-power, with thoriated filaments, 2197 
travelling-wave, amplifier, using comb structure, 
3691, space-harmonic-type, 3690 
coupled-helix transducers for, 1073 
c.w., clover-leaf-type, 3333, for 5-6-mm band, 


limits of amplification of, 3689 
mean time integrals in, 2567 
noise performance of, 2568 
for 4 kMc/s, 4445 
analogue model for, 1078 
attenuators for, measurements on, 3331 
backward-wave, frequency stabilization of, 2571 
M-type amplifier, noise measurements on, 2956 
Q-type carcinotron, design and character- 
istics of, 2570, starting conditions for 
spurious oscillations in, 1080, theory of, 2569, 
2-mm-A, 1452 
oscillator, without delay line, 718, Type-ECL- 
1182, 3696, 27-48 kMc/s, 3695 
velocity and current distributions in spent 
beam of, 1079 
beam-modulated, analysis of, 4446 
beating-wave amplification method for, 1451 
using circular dielectric-loaded Wav egulde: 3693 
with corrugated delay structure, 369 
crossed-field, gun and focusing system for, 1835 
design procedure for high-efficiency amplifica- 
tion in, 1072 
double-beam, nonlinear theory of, 3694 
efficiency degradation due to attenuator abserp- 
tion, 1831 
efficiency improvement by cuilector potential 
depression, 1076 
electron trajectories in superposed fields for, 4444 
ee. focusing, ‘estiatron’ for L and S band, 


with helix in dielectric, equations for, 714 
high-power, strapped bifilar helices for, 1837 
interaction processes in, 364, 365 
theory for, 731 
isochronous operation for increased power, 712 
measurement of gain using discharge tube, 2476 
measurement of internal reflections by pulse 
radar, 1832 
nonlinear theory of, 713 
oscillator, with drift-tube phase shift, 716 
partially screened election gun for, 4448 
propagation constants of, 1075 
analytic expressions for, 1074 
pulsed, helix structures for, 1077 
space-harmonic, megawatt, 1836 
space- and time-harmonics in, 1071 
transverse-field, 3332 
two-beam, with elliptic cross-section, 717 
waves on electron beam in transverse-field slow- 
wave circuit, 1833 

4-kMc/s, for radio links, 4447 

petro Stcoles, for u.h.f. television transmitters, 

9 


triode, disk-seal, Type-2C39, oscillator test circuit 
for, 4438 
electrometer, logarithmic characteristic of, 1444 
indicator-type, for data read-out, 1891 
influence of grid current on oscillations in, 1442 
canst ae effects under large-signal conditions, 
transmitting-type, in class-C amplifiers, 2196 
u.h.f., grounded-grid, Type PC-86, 1061 
power-tvpe, Jarge-signal theory for, 823 
5-MW, 2951 
v.h.f., shot noise in, 2564 


Voltage, small, measurement at kMc/s frequencies, 
3980 “ 


W 


Wave propagation, acoustic and e.m., in half-space, 
3059 


uniqueness criteria for solution of equations in, 
1562 


Wave propagation, e.m., (See also Diffraction; 


Reception; Scattering; Television; Trans- 
mission lines; Waveguides; Waves) 

in conducting medium, under impulse excitation, 
4187, 4188 . 

ground-wave, attenuation and phase for mixed 
path, 4022 

across land/sea boundary, 2883 
at l.f. and m.f., 633 


h.f., coastal deviation in, 1751 
long-distance back-scatter along exospheric 
field-aligned ionization, 2497 
through hypersonically produced plasma, 454 
interaction of plane wave with electron beams, 4196 
ionization effects in atmosphere on, 3239 
ionospheric, absorption in resonance regions, 3636 
back-scatter, from F region, in Alaska, 4014 
observations at 440 Mc/s. 3641 
calculations relating to '-functions and Weber's 
equation for, 4372 
cross-modulation and partial reflections from D 
region, 307 
data from earth-satellite observations, 3495 
demodulation near gyro-frequency, 1007 
E-layer modes in, 1757 
effects of nonlinearity in, 3635 
effects of nuclear explosions on, 647 
cquatoe echoes from field-aligned ionization, 


equivalence theorem for Es, test of, 4374 
fade-out observations without reported solar 
flares, 2501 
fading in, analysis of, 303, 2139, 2886 
analysis of vertical-incidence records of, 4373 
related to long-wave field enhancement, 643, 


Wave propagation, e.m., onospheric, fading in, 


thythmic, 642 
fading and attenuation over long paths, 2140 
field strength relations in ].u.f.-m.u.f. range, 306 
focusing, at skip distance, observed in back- 
scatter records, 2880 
of waves by Es clouds, 4015 
forecasts for, comparison of C.R.P.L. and 
S.P.I.M. methods, 1008 
errors in, 311 
foF:, short-term, 2502 
sunspot-cycle variations in 
observed, 4380 
world maps and m.u.f. factors for, 2503 
fourth reflection condition in, 2147 
gyro splitting effects on echoes in, 2888 
irregularities in, 2152 
1f., fading rate in, 4377 
polarization calculations for, 650 
1.f, and m.f., review of work of U.E.R. on, 4019 
1.f. and v.L4f., theory of reflection for, 4017 
long-distance, mode-plotting technique for, 2150 
longitudinal or transverse, conditions for, 2890 
lower frequency limits for F layers, 2151 
ate fold strength measurements for 1953-1958, 
7! 


discrepancies 


model based on rocket data for, 3244 
models for calculating conditions in, 2148 
m.u.f. in, interpretation of, 653 
m.u.f. factor for, geomagnetic-field effect in cal- 
culations of, 652 
for nonparabolic layer, 1763 
multipath effects observed at Frankfurt, 310 
phase-path changes at normal incidence, 4371 
polar blackouts, associated with severe magnetic 
storms, 2377 
correlation with type-IV solar bursts, 1223 
naa characteristics in, expressions for, 


polarization parameters of downcoming waves, 
3637 é 


ray-tracing technique for, 2149 
reflection in stratified medium with irregulari- 
ties, 3245 
refraction formula for, 645 
round-the-world echoes on transpolar path, 1766 
scattering, analysis of, 304 
correlation analysis for waves of different 
frequency, 305 
solar-eclipse effects in, 2891 
transequatorial, post-sunset fading in, 4375 
transient modes across auroral zone, 646 
twisted ray paths in, 2887 
v.h.f., angle-of-arrival measurements for, 3246 
equatorial, I.G.Y. observations of, 2500 
extraordinary conditions for, explanation on 
basis of E, layer, 4020 
Faraday rotation at 106 Mc/s, 2010 
forward-scatter mode in, 651 
refraction effects in, 3639 
scattering in, 1758, solar-flare effect on, 309, 
by weak auroral ionization, 4016 
U.S.A.—Europe, analysis of, 4379 
of whistlers, theory for, 1759 
ionospheric and tropospheric, computation method 
for refraction effects in, 299 
computer applications at N.B.S. for forecasting 
and preparation of contour maps. 1375 
1f., field anomalies during solar flare, 648 
over lavered earth, 1764 
in CGE medium at gyromagnetic resonance, 
in plasma, in magnetic field, 3798 
variational method for, 3065 
polarization and Faraday effect, analysis by com- 
plex vectors, 3465 
reflection, from acoustically disturbed surface, 1970 
from plasma moving in magnetic field, 3457 
scattering, turbulence theory for, 3634 
by gravitational field of isolated svstem, 3792 
Sommerfeld’s formula for dipole function, deriva- 
tion of, 106 
Sommerfeld’s problem for discontinuous waves, 
7 
surface-tvype, transient, over flat earth, 631 
transequatorial, back-scatter echoes in, variations 
of, 3633 
transmission and reflection by wire grid, 107 
tropospheric, through circularly bounded medium 
of constant refractive index, analysis of, 4005 
diffraction by mountain over 340-km sea path, 
243 


earth-flattening procedure for, 1750 

effect of atmosvheric perturbations on wave 
bending, 4009 

fect cf bokiontal inhomogeneity on ray tracing, 


field-streneth curves for, 3240 
partial reflections, from inhomogeneities, 1096 
in long-distance propagation. 1372 
path gain reduction by scattering in exponential 
atmosphere, 1004 
reciprocity tests over 125-km path. 4369 
refraction effects in. 3242 
comparison of, data for, 636 
refraction measurements on solar r.f. emission, 
2884 
refractive index, models for, (D)4010 
synoptic study of, 302 
refractive-index and 
variations in, 2145 
by scatter, atmospheric circulation in, 1755 
balloon refractometer measurements in Japan, 
2498 
carrier-frequency dependence of basic trans- 
mission loss, 4013 
enhancement of, 1373 
experiment using six paraboloids, 2146 
fading theory for, 2882 
bar of null region by off-path scattering, 
‘2 
Wave propagation, e.m., troposphoric, by scatter, 
frontal perturbation in, 175¢ 
multiple, Faas 
spectral density of muitiple-scatter field, 
transport equation for, 4012 
scatter mechanisms in, inadequacy of, 635 


apparent path-length 


33 


scattering by irregularities in, 300 
scattering by turbulence in, 641 
trade-wind inversion as transoceanic duct, 4011 
transhorizon, diffraction theory of, 638 
field-strength recordings of, 4368 
meteorological and test data for Mediterran- 
ean, 1 
u.h.f,, amplitude fluctuations over transhorizor 
links in W, Africa, 1371 
through artificial dielectrics, 1969 
atmospheric-duct effect on fading in, 637 
through auroral disturbance, characteristics of 
signal reflected from moon, 1749 
fading investigation using distant reflectors, 634 
field-strength data for television, 4399 
across Gulf of Naples, 3241 
reflection coefficient of irregular terrain, 312 
over sea, using aerial array for suppressing refiec- 
ted waves, 1754 
surface-type, plane, group velocity of, 4021 
over sand-covered conductor, 2892 
tests over highly reflecting paths, 301 
transhorizon, frequency-sweep studies of, 2143 
mechanism of, 1752 
meteorological effects on, 4007 
theory of wavelength dependence based on 
meteorological conditions, 4008 
ee ueaes in plasma, ZETA experiments on, 


418-Mc/s measurements over 134-mile path, 
analysis of, 

Ee EMIS, analysis of field-strength recordings, 

PELE EEE curves over rough terrain, 


subhorizon radio echoes by scatter process, 640 


v-h.f., field-strength measurements over Irish Sea 


and mountains, 2144 

oblique reflections from meteor trails, azimuth 
distribution of, 2338 

transequatorial, 2141 


v.Lf., attenuation for E-W and W-E paths, using 


atmospherics, 4004 
SOS and magnetic-field effects on, 


effects of D-region layer due to cosmic rays, 3638 
field-strength data for, 308 
A/2 dipoles for investigation of, 1496 
mode theory for transverse magnetic field, 4003 
phase characteristics deduced from waveforms 
of atmospherics, 2881 

phase velocity of, 632 
reflection in transverse magnetic field, 649 
solar-flare effects on, 2155 
transmission loss curves for, 1761 
waveguide-mode theory of, 3631, 4018 

100 ¢c/s-1 ke/s, model for, 2499 

below 1 ke/s, 2154 


below 3 kc/s, mode theory of, 4365 
system-loss concept applied to, 4366 
wave-impedance/distance relation for, 3632 
Waveguides, (See also Transmission Lines) 
action of progressive disturbance in, 3066 
EO a obstacles in, equivalent circuits for, 


applications, for long-distance communication, 20 
attenuators, cascade-connected, mismatch errors 
in, 2614 
bends in, with changing radius of curvature, 1112 
technique for making, 751 
circular, with complex cross-section, field calcula- 
tions, 2987 
dielectric dispersionless A/4 plate for, 2988 
dielectric-loaded, electron flow in, 3693 
with double lining, 1493 
effect of diaphragm on H,,-wave propagation, 386 
ferrite-loaded, Faraday effect in, theoretical 
investigation of, 3717 
propagation constants of, 1107 
TE,, propagation constants of, cavity measure- 
ments for, 3716 
high-pressure seal for, 752 
junctions, reduction of length for Hy, waves, 3714 
smooth, for Hy, waves, 3715 
long-slot directional couplers for Hy, mode, 22 
plasma-filled, backward wave in, 3356 
ring-type, attenuation measurements on, 21 
circulators, characteristics of H-plane Y-junctions, 


ferrite, E-type, T-junction, 384, spe eo 383 
strip-line, L-band, Y-junction, 111) 
symmetric, synthesis of, 26 
Y-type, ferrite-loaded, 1114 
coaxial, disk-loaded, dispersion properties of, 23 
components for, attenuation of, frequency-sweep 
measurement method for, 608 
design applications of Tchebycheff functions, 19 
design and manufacture of, 2605 
corrugated, impedance of, 754 
surface resistance of, 1494 
coupled, for slow-wave structures, 1492 
couplers, dielectric image-line, 1106 
directional, H-mode, long-slot, 1866 
multibranch, design method, 2607 
coupling of, elliptic resonant windows for, 1865 
curved, loaded, for particle accelerators, 387 
synthesis of, 16 
dielectric-loaded, parallel-plane, propagation in, 29 
disk-loaded and helical, 4101 
effect of semiconducting film on Hy,-wave attenua- 
tion, 385 
ferrite-loaded, boundary-value problem in, 388 
gyromagnetic modes in, analysis of, 757 
TEn, modes and thermodynamic paradox in, 
2997 


Waveguides, filters, band transmission in multilayer 
dielectric medium, 2613 
diplexing, high-power, 1113 
harmonic absorption by periodic structures, 30 
rejection-type, high-power, using higher-order 
modes, 2611 
with sharp cut-off, 2226 
helix-type, attenuation of Hyq-waves in, 3361 
contra-wound, dispersion relation for, 3720 
dispersion relation for, 3719 
influence of magnetic-dielectric medium on propa- 
gation in, 2225 
H,,-wave transmission in, 3360 
TE,,-wave transmission in, 1109 
inhomogeneous, transversely magnetized, propaga- 
tion in, 4102 
isolators, resonance-type, ferrite, for 4 kMc/s, 32, 
slab-type, for 9 kMc/s, 33, strip-type, 3362 
junctions, corner-type, 24 
hybrid, slotted-tube, matching conditions for, 
2989 


reflections at flange joints, 382 
spurious modes generated at discontinuity, 381 
symmetric, as etry parameters for, 2606 
twists, ferrite-loaded, characteristics of, 25 
loaded with Cu blocks and dielectric, as slow-wave 
structure, 2998 


Waveguides, mode classification for, 1864 
mode transducers for, design of, 3996 
nonreciprocal [M-mode structure for gyrator and 
isolator applications in, 2993 
nonuniform, spurious mode generation in, 1111 
obstacles in, network representations of, 28 
perturbation relations for interaction-impedance 
measurements on, 2610 
reflections from, coetticients for, 748 
orthogonality relations for inhomogeneous aniso- 
tropic media, 2609 
partially tilled, gyromagnetic, evanescent modes 


34: 
in, 1495 


periodic, dielectric-filled, determination of wave- 
length in, 2604 
perturbation theory tor, 27 


hase shifters, ferrite, control of, 31 
z variable, using variable-capacitance diodes, 2612 


for wide-band circulators, 2608 : 
plasma-filled, variational method for propagation 


propagation at sub-mm J in, analysis cf, (D)1491 
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